B0 1B2 013 



PS Oil 1B6 



•AUTHOR 
TITLE 

SPONS AGBNCr 
POB DATE 
NOTE 

BDRS PRICE 
DESCRIPTORS • 



IDENTIFIER S 



^Hodges, P«ttricla M- : And Others 
Estimates of Heritability in Different Populations (A 
Preli«inary Report). 
Spencer , Poimdation , Chicago, Til, 

lOMp."^. 

HP0VPC05 Pluc Postage, . ' 

^Acadenic Achievewent: ♦Elementary School, Students : 
♦Etmiic Groups: ♦Heredity: ♦Intelligence: 
Intelligence Differences: Nature Nurture Controvetsy; 
♦SocioecoT^ofwic Status: ♦Twins 
♦ Zygosity ^ , ■ 



ABSTRACT 




^amined heritabi 
groups in the I^Bis 
■easures (the C 
Test of Basic Ski 
compared for twin 
socioeconomic sta 
the measures th^r 
socioeconomic sta 
and measiij-e,^^ It w 
middle class^ twin 
heritability' rati 



his pape 
lity rat 
Ai)Qeles 
er^tive 
lls^ and 
s from"* d 
tus blac 
e were s 
tus* Her 
as^ concl 
s is unw 
OS are ' m 



r presen 
ios for 
Unified 
Pri ffary 
a compo 
if f erent 
white 
iqni f ica 
itabilit 
uded tha 
arranged 
uch Icwe 



t s t he results 
the ma jor ethn 
School Distri 
Feading Test^ 
site set of in 
populations ( 
and Spanish- 
nr. differences 
y. ratios var ie 
:^ extra'polat in 

aT^d that for 
r. (T\uthor/RH) 



of a Stud 
ic and soc 
ct^ Scores 

the Compr 
telligeixce 
upper- fidd 
surname) - 

for ethni 
d fcrt: each 
g from dat 
other popu 



y which 
ioeconomic 

on three 
ehensi ve 

tests) were 
le and lower 
On all of 
city and , ^ 

popula t4on 
a^on white 
lations 



X 



««4t«4i4i««4i4i 4i4i 41 4141 4141 4i4i 4141 4i 4141 41 41 4141 4141 4141 411(^4,4,4^ 

♦ Reproduct ion« supplied by EDBS are the best that can. be\ade ♦ 

from the original docuient, ♦ 



er|c 



CD 
CO 



us DtPARTMiNTOF Ht^LTM. 
CUUCA1ION 4 WKLFAfVC 
NATIONAL INSIITUTC Of 
f OUCATION 

OlM 0 ( H A(J I Y AS M k ( t I VI () t MOM 
' Ht. f»t N'jON OW C)WCANi:a1 ion ONl(*iN- 
A ( iNu i I POiN I O' Vif W OW OI'INtONS. 
S 1 A I I O ()() NO 1 NT t r SSAN II Y M M'fM - 
SI N I 0» » K I Ai NA nONAi INS ? M U M (>l 

t O^.n AliON rosniON ok f'0{ k v 



l'STi,MATI'.S OF HERITABILITY IN DIKFERENT POPULATIONS 
(A PRELIMINARY Rf'pORT) 



X.. 



Patricia M. Hodges 

Professor, Department 'Of Psychology 
California Sta1:e University, Los Angeles 



Marge Gardner 
^ CaJ.ifornia State Uri'iversity, Los Angeles 



)0 

^^^^ Adele Juarez 

. California State University, Los An^.efes 

• \ A ' ' ^ 

o ' 

CO 



\ 

"PERMISSION TO REPRODUCE^IHIS 
MATERIAL HAS BEEN GRANTgft BY 



TO THE EDUCATIONAL RESOURCfiS 
INFOR^fATION CENT-ER (ERIC)." 



iERlC 



ABSTRACT 



Scores on three measures ( the (ioopei:«tiv(? Primary Readiii?' Test 
the Comprehensive Test of Basic ,Skil]j|^, ^ind a cUposit(j>" set of 
intelligence tests) were compared for twins frc^i diffeiriint 
populations (upper-middle and lower socioeconomic statqj; ^lack, 
white, and Spanish-surname). On all. of the measures th'Jre 
significant difference for ethnicity and socioeconomic sStatus. 
Heritability ratios Varied for each population and' mcasuU 

... a . ^ • 

it was concluded that extrapolating from data on white middle 
class twins (h • .80) is unwarranted and that for ot'her populations 
heritability ratios are much lower. ' " • 
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CHAPTER I ^ •• • 

Introduction 

Tj|ie impact of most psychological studies upon the general 

public has been minimal with a few' notable exceptions. One 

of the exceptions has been the controversy^^ that has occurred 

after the publication of artic.les examining hpreditaty fa<::!tors 

in determining intelligence, and. particularly hereditary factors 

affecting dii(^f erences in intelligence between racial and social 

class groups (Jensen, 1968, 1969, 197Q)\ The popular notioi^i of 

"I.Q." as a fixed fafctoj- seems to be made legitimate by studies 

which have pointed out high heritabili ty ratios thus giving an 

^ J' ' 

appchrent jus tif ica^iion to the> existing -group differences- in 
opportunity and affluence.' New trends in government policy 
seem to indicat:e a'more fiscally conservative attitude for 
government spending as we IX as in the general public view. It 
takes lit tl6Nimagination to envision studies favoring hered:|j^ary" ' 
explanations for differences in perfo.nnances being used to justify 
economic cutby^cks in programs aimed at helping the dis>advantaged . 
(If compensatory • education failed because .807o of the variance " 
in inteltigence is due to genetic factors, why , try again and 
again?) Social scientists have a responsibility to demonstrate . 
any possible errors in such views . • One way to do this is to 
point out that heritability estimates are" a population statistic 
and always refer to a specific population, and thus will vary 

from group to group. The 807* factor which has often been cited 

1 



the '1 iieratuce reflects the sample selection (usually * 
white and middie-c^iass) rather than a broad based random 
sample of vill ethnic and socio-economic groups. , 

) The impetus for the present stud)i. came from two sources 
varying greatly, in their view. The first was Dr. Arthur 
Jensen's 1968 LlilLy£lJ^_Myca tj^ article, and the 

seco\Hi Dr. Sandra Scarr-Salapa tek ' s 19?! ScYencfe article '\ 
describing an empirical " s tudy -of heritability factors in a 
black and white population. While the reports differ- in their 
philosophical orientation, methodology, and conclusion, both 
emphasized the need for additio^ial data from non-white famil- 
ies. The Los Angeles area,. with its diverse 'ethnic pcHnilation 
and socioeconomic class distributions seemed to be an ideal 
area in which t o col lect s^uch data. Furthermore, school'dis- 
Lrict personnel had indicated that school records for the dis~ 
trict contained both achievement and ability test scores for 
individ.ual pupils (prior to 197,1, at which time only group 
data waj^ available) and a record of zygosity (determination 
of identica^) or fraternal twinning). This- paper presents the 
esqlts of a study which examined heritability ratios for the 
major ethnic and socioeconomic groups in the Los Angeles 
Unified School, Dis trict . 

All data collection was carried out under the supervision 

c 

of the District Research^ and Evaluation Staff. , After review- 
ing the theoretical background, methodology, and the procedur-ss 
used to guarantee pupil anonymity, the Los AAgeles Board of 
Education approved the study witli the stipulation that at least. 



one", otJier" district agree to part^icapate-^ and the Sl^ockton t 
School District^ was agreeable to this. 
Twin Stud ies 

■ To familiarize, the nontechnical reader with the mtithodology 
♦ 

ibr twin study and the criticisms made of such studies, the' 

■ » 

reman nder of this sec tion .brief ly reviews some of the current, 
work on twin studies. For a more elaborate discussion of the 
rationale behind twin studies, the reader .is recommended to 
Vandenberg (1966, Contributions of twin research to psychology, 
^«JZchq]^^icjajJu^U^^ 1966, Vol. 66, pp. 327-352>, and for a 

comprehensive discussion of differences in ability scores, the 
reader is referred to Loehlinv'*l.indzey and Gardne^r ' s (1975), 
jj^^ ? , J ^ ^ ^ ^ t:y 0 and I n t e 1 1 i ge n ce T This review will not deal with 
the assumptions implicit ifi twin studies "nor the critic^ms 
that have been made of these assimiptions except for one criticism 
that seems of njajor importance' to the curr'ent author - the 
assumption that environmental conditions are the same for iden- . 
tical and fraternal twins . This does nom mean environments are 
assumed to be the same for all twins, but rather that some twins 
af each typ^e have the same general environment. 

Recent evidence (Maccoby & Jacklin, 1975) in the area of 
sex dif f erence^\n achievement scores related tp the e:^fect 
of differential environmental inputs for male, and female children 
would lead us to believe that the environmental differences 
for opposite sex fraternal tw^n sets wourd be greater than 
Environmental differences for same sex fraternal twin sets 
(and for all monozygotic twin 'sels^ who are,, by definition,- of 
the same sex). Recently Schwartz & Schwart?j (1975) ajnd Gotbun* 



^ Shield (1972) subs Lantiated t ha^t the increased variation 

* t 

between oppos i^t^^-'x twins in the group of twins labeled dizy- 
gotic causes a distortion in the data and they therefore pre<?ent 
separately -the data for same sex and opposite sex dizygotic 
twUis, TkC data in this study Wre also analyzed separately 
for same sex and opposite sex dizygotic twins. 

IjU^^t^Rj^gence * 

The term intelligence has come into everyday use oi*ly in 
the last 76 years'and prior to 1905 it's use was very rare. 
In 1927 Spencer revived the Ciceronian word "intelligence" 
which he. used to designate "the capacity for adap'tation" . 
^ When viewed in this context, the continuing debate about 

hereditary/environmental factors as determinants of intelligence 
seems to lose force, for both heredity and envir^pnment are 
necessary for any adaptations to take place. However, in the 
annals of psychometric testing; intelligence has come to mean 
that which intelligence tests measure. Jensen has (1969) 
emphasized that it is this, ^ the general fa.ctor common to standard 
tests of intelligence, and not a general menta-1 ability (referring 
to the totality of a person's mental capacit^;^ that is at the 

heart of the current controversy.. 

Estimates for heritability of intelligence (following the 
.definition of f^yctors common to s tandar(^\intelligence scores) 

have been generally determined^rom studies, of related persons. 

A simplification of the ration^^Tor twin studies would be as 

fellows: Since monozygotic twins (one egg cell twins) have the 
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same genetic makeui)., any variation within twin pairs would 
be due to environmental factors. Dizygotic twins (twy^eRg 
twins) have only half of their ge^ies in commqn and any varia- 
tion within the. twin set would therefore be due to both environ- • 
m(>ntal and genetic factors. By examining the amount of varia- 
lion between monozygot:^Q twin sets in comparison to the amount 
of variation between dizygotic twin sets (and examining sub- 
stantial numbers of twins) ^n estimation can be made about the 
relative importance, that genetic and environmental factors 
have for the population under examination. In-a 1963 review, 
Erlenmeyer-'Kimling and JarviV reviewed fi/ty years of literature 
dealing with gerietics and inte lligej>&e and ' concluded that vjhen 
all the studied? are reviewed, there is an overall orderliness 
which is impressive. There is a near perfect match between 
the median correlations and the degree erf relatedness of paired 
indivfiduals with a .5 correlation for cjiildren from the same 
parents raised ' together ' , .75 f9r monozygotic twins reared apart, 
unrelated persons reared apart;,. 01, and unrelated individuals . 
reared together, .3. 

A few studies have compared the scores of identicaT twins 
reared together and those reared apart on the same measures. 
Newman, Freeman, & Holzinger (1937) Reported a correlation of 
.77 for identical twins reared apart, whereas scores for fra- 
ternal twins reared together correlate at only .63. Burt (1966) 
reported even greatef differences, with a- corirelation of ^.93 
for identical twins reared apart as oompared to a .6 for fraternal 



/ 

twins reared tiogt^ther. Du'e to the small number of cases' 
involving 'twins reared apart,, the greater number of studies 
compare the divergence in- scores for large numbers of^ identical 
twins to the .divergence of scores for fraternal twins. 

• Heritab^lity of intelligence? in the midclle class white 
popuLatioa has been estimated to af count for 80% of the vari- 
ance in I.Q. scores in many reports. Recent estimates by 
Schwartz and'Schwartz (1974) and Adams , Ghods ian , and ' Ri(Nhardson 
(1976) ha<^ offered conflicting .eviden'qe for/ lower and upt^er' ' 
.limits on beritabilities of . mental te.^t perf ormaOce : ^/'The^f^^" 
estimategx-were considerably ipwer 4-.han the Value of;<BO rf8^i.-SjCliy 
quoted in the literature, w'ith Schwartz ' 6s tima ting a " . 

zero heritability factor. - The Adams et. al . study was ^an 
unusually c.omfflete one in that the .da ^a are from a | nationally 
representative sampling of twins in England' and Scotland, for ' 
whom considerable information on biographic, biometric spcial , 
and psychometric^ fa.ctors had been gathered ove,r a twenty year- 
period. This particular study is of interest because" they also 
found that not separating opposite sex; from same sex dizygotic 
twins produced a source of error in the identical-fraternal 
twin comparison. Adgms et.al. reported correlations for the 
same sex dizygotic twins as being higher (r. 185) than those f.or . 
the monozygotic twins (f.ll7) on nonverbal tests >) 

Scarr-Salapatek (1971) has pointed out the fallacy of 
asking the heritability of I.Q. as a general question since 
heritability estimates vary according to what skills are being 



measured, at what age. they are being measui^ed , " according tc/ 
Wjiat jueasure onc^usV.s-, and; accordi^ig to the genetic and enyi'ron- 
mem;al composition of thiel^ population under examination. " She • 
*l^es stated .there ai:e four possible ekplanatipns for the f inc(in^ :|i 
of •ze'ro Keritability (as reported by Schwartz & Schwartz): 1, 
that the measuremei-^t of the pheno type, (the observed character- "i- 
xstic) is invalid or unreliable; 2, that there is nD genetic, 
va^tiability underlying the phenotype; 3,^at all geno types 
.(I'he underlying genetic pa t tern . which may or may. not be''""exprlssed 
phenotypically) are functionally equivalent in producing th6 
phenptype; and 4, that other effects, overwhelm the genetic varia- 
-bility. She cqn eluded that the first two possibilities do not 
seem likely as intelligence tests have been shown to have consid- 
erable reliability, and considerable variability has been found 
from group to group. Theref6re, possibilitjies three and four 
are left:, 1, that all genotypes are- functionally equivalent in 
..producing the phenotype or 2, 'that other factors overwhelm the. 
genetic variability. Since an examination of all s tudiaa,j0ie^ 
human familial gfoupa (each of wrtich may be criticized for one 
or more methodo^ogic reasons) reveals an overall regularity o:^ 
■^genetic similarity; i'.e., that- genetically related persons are 
more simil&r intellectually than unrelated persons whether they 
are reared together or no't, this explanation seems unwarranted. 
Scarr-Salapatek^<ioncluded, therefore > the possibility that other 
factors oyerwhelm tlie genetic variance was the stronger argument. 



The§e other ef&ecLs include (environmental conditions, uneven 

grpwth patj^erns, tht? particular pattern ;Oi: skills tested, and 
fil^lllllllp^ 

-various unspecified conditions. 
Racial Differences 



In 1969; Jensen - reviewed the major studifes on heritability . 

and concluded that the heritability of intelligence in the 

middle class white population does account for about ^80% of t'he 

" var'iance in f.Q. scores* "J^aisen goes, on to point ouLt that 

the -heritability ratio of a characteristic (as Scarr-Salapa tek 

has §ai^d) is a function of the population in which it is measured, 

a'ud that social class an'd racial group can be considered different 
*^ . ■ • 

xpopulations . One woi\ld, therefore, predict different hetitabiiity 
radios for each of these populations . Despite his disclaimer 



A\ - 

thVt.no adequa^te s^tudy of heritability has beeii base,d on samples 
of^'black population at that tiitie, Jensen extrapolated from the 



aj>^ailvable whi^'te^^niddXfJi class data to conclude, that the observed 

: • . . - 

differences .between Black/White I.Q. f^cores probably reflect an 

undei^lyi^ngj^ g^^^ - 

- Tli'e few X^^Wjes that deal with non-white populations have 

t>'een- primarily composed 'of black and white twin ^ populations and ^ 

^^hB^L^e^^iS^^i^t^ jt^o be no comparable data available- for the Spanish- 
^ \ - • 

uruat\ie g^f^>^4p in this country. Four fairly current 'and one older 
s tud*/ |Gomparing heritability ratios in United States for black 



i 



ivd wtitte twins have been conducted. Thomlins'on (1944) found 
h^riTability ratio of . 26^ for- black twins which she attributed 
t!i^,0 restriction of the r^ng^ in the sample r/tlTer than to a 



lower heriCabiliLy ratio in black population. Somewhat later 
Vandenberg (1968) a^ul Osborne (1968) t^steci blac.k and white 
'identical and same sex fraternal twins and thei/' conclusions 
were l^rikingly different. Vandenberg concluded there was ' 
good evidence for the thesis that the •'ratio between heredit- 
ary potential and realized ability was lower for the bta.ck 
twins in his sample than for the. white twins, whereas 

Osborne concluded that the (differences were not remarkable 

M ■ ■ ■ 

and ho did not support the hypothesis of different heritabil- 
ity ratios for the white and black pop^ula t i-ons The fact 
that these opposite conclusions were reached from examinations 
of the satne data indicates the importance of methodology in. . 
■twin studies. This discrepancy appears to be- related to the 
rather small sample of black fraternal twins in which the var- 
iance. again was quite restricted. 

1 

In another study, Nichols (1970) reported that heritabil- 
ity ratios for intelligence among black twins were lower thafi 
herit^bllity ratios for white twins. VJ^he l,argest population of" 
black and white twins for whom data has bfeen reported was that, 
of Scarr-Salapatek (1971>/ Scores for 506 pairs of black twins 
and 282 pairs of white twins were compared on a variety of 
aptitude tests, and in gener^ twin correlation for the white ^ 
sample tended to be higher thaiv those , for the black sample. 
Scarr-Salapatek also found that correlations for low socioeconomic 
class were' lower than those of the total sample. Her study has *" 
received considerable criticism because the zygosity of the twin sets 

' ; - 

1 

was determined by statistical* proc-edures and her findings, therefore, 



.have not. met: with wide acceptance. Jensen (1973) rex:Gntly 
studied a substantial luunber of black hnd white sibling pairs 
ancl. reportt^d siniilaq correlati*ons for the black and white , 
slblitig population. - . . .' ' . ' - 

In summarizing the results of the above studies, Loehlin, 
Lindsey and Spuhler (197^) report that methods relying on 
within family variation (iden*tical-fraternal twin differences) 
tend not to show consistent differences in the Ijeri tability 
of l,Q>-between thQ black and white^popula tions , whereas 
methods that rely primarily on ,be^een f.amily variations such 
as siblings studies sometimes do suggest lower heritability 
ratios, They also suggest that the lower heritability ratio • 
tends to he associated with a reduced total variance- within 
the b.Lack population. 

Cross Racial Adoption ' - ' . ' <; 

In addition to twin studies^,, Loehlin et al . also reviewed 
interracial adoptions in this country and in Great Britain, x 
All of these interracial adoption studies occurred in one 
direction, with white rad^ parents adopting anpther race child 
into their family. It is, therefore, not possible to look at 
the opposite side of this question. The British study cited 
which reported on intelligence data for white, black, and mixed 
racial children (who spent a considerably portion of ^their life 
in residential nurseries (Tizard, 1974) reported differences 
in I.Q. scores which tended to favor the non-white children 
but the differences were not significant. ' 

In recent studies of . illegitimate children in Germany 
fathered by black and white soldiers, there ^re no overall 



slgnlf ic/riiiL differences in^l.Q, scores between Lhe two groups 

offspring. Loehltn •also reported on studies comparing' " 

g 

extreme populations i'. e . black children with l.Q.'s above 

lAO,' and stated that -thcso children had no larger proportion 

of wh^te ancestry than does the average black in the Unit^jd States 

■ In an exciting recent American Psychologist (19 76) 
article, Scar i? • reported on cross -racial adop^tion patterns in 
the -Minnesota area. In this study, black and interracial, 
children were adopted by advantaged white families, and the 
> effects of an advantaged environment could be evaluate'd more 
fully.- She found that black children reared in .adva^aged 
white homes scored' about one standard deviation' (15 points) 
above the average l.Q. (about 90) usually reported for black 
children, and she describes this increase to the conmion 
cultural background of the white middle class and the ttist 
items. She concluded that if all black' children had envir^n- 
I ments similar to those provided by the adopting families, their 

'l.Q. scores would average from 16 to 20 points higher than the 
, current quoted scores and thus thi existing group differences 
(about 10 - 15 points) would disappear. 
Study of Ot her Non-Whi te Groups 

Early studies of groups of other mixed racial background- 
are those of Garth (1931) who examined Indian and- part- Indian 
subjects, and Paschal and Sullivan (1924) who examined Spanish-, 
surname populations in the Tucson area. Both studies reported 
a positive correlation in mental ability with the degree of 

f ■ _ 

11 



wlilt e blooJ i ii Che pojMiljji ion , and boch reporta'd t h(» mixed • 
groups suptMrior Lo ( !\e all. T ndinir groups . -j 

. Hascl^il and .Sullivan (1925) studied 9 a}^c\jl2 yehr old' 
8.r>Ani!5h- surname children' in the. public 'schoolte "of Tucson and 
reported the Spanish-suriKime thildren who ha(^- gre'f^ter Indian • 

origin had l.ower nlenfal scores, lower socioeionomi c. s tat us 

/ ' ' 

and lower school standing than the Spanish^ffurname children 

I • 

who had less Indian blood. They al.so reported that children 
from better socioeconomic status excelled those who came from ' 
poorer homes in stature, s choo 1 ^'grades , andj mental scores. 

I 

Reflecting the bias of these .kar'lier years,' they do not hypothe- 

■ " - ' - I; 

size that skin color may have created dlffdrential environments 

■ ■ ' I ■ 

for these children,- Which, -in turn, affected test and school 



scores . 



Fitzgerald and Luderin (1929) reportec 



as having lower I. Q.o scores (^87. 5) than die 
/ .-.\ ■■ 

tion in their study. , Using the Goodenough 



Indian populations 
the white popula- 
|DrawTA-Man test with 
Hopi Indians. Dennis (1972) found -ho iiiferibrity to white normV 



with Indian males haying an average I.Q. of 
females averaging 99 .'5. He attributed the^ 



116,. 6 and Indian 
IJiigh scores and 
greater involvement 



le tjcores of white. 



discrepancy between the sexes as -due to the 
of the male Hopi 'in graphic art. 

More recently, Jensen (1974) compared tj| 
Spanish-surname, and black\ chi Idren on the Pfeabody Picture 
Vocabulary (PPVT) and Raven Progressive matrices. There were 
large mean dif f erences ^ for the three ethnic gkoups on both tests 
with scores for PPVT showing sqme possible cultural bias for 



12 



18 



the ^pan.i sh-^ .surname group.' Me concluded a comparison of 'the 
results of bo^th tests . for the black population did no't support 
a (,Hiltura.l/biaaing against the bla\k group. ^ 
Summary y..* s, 

J— ^-^-^ / , , * • , , • A ^ ^ 

♦ The /;tudi6s on related persons reared together and c^art 

and twin /studies seem to indicate that a considerable, portion 

of the variance in I.Q. scores is due to genetic factors. 

This proportion has been estimated as being as low as 0% and 

as high^as 80%, thus, more infq.r>mation seems desirable. Data 

on black-white differences reflect considerable overlap, but 

in general, ^ scores for the black population are about 10-15' 

points jbelo|v scores for tshe white population. Various studies 

oxamin|.ng possible causes (a mixture of race, rearing, and 

envircjriments) have tended to present contradictory findings. 

. S,tudicf's of non-white twin populations seem to be confined 

.primaijily to bJLack-white comparisons/, and, there is no -comparable 
data l|or the Spanish-surname population. Those ..s tudies which- 
have (ixam^ned heritability* ratios for the black and white 
twin populations have been characterized by small numbers of 

• twins in the sample It is hoped that this study of a relatively 
la rge 'number of twins from differing socioeconomic and et:hnic 

. groups, will aid in interpreting these conflicts. 
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' . CHAPTER II 

• V . ■ ■ 

Methodology 

!^.^L'll^s!.^L9,£. J^]l^_k9L5^ilil^l^ s Samp 1 e 

TFie Los Angeles Unified School Board apnicHjved this .proiect 
with the stipulation that all procedures for gathe'fing data 
would be coatrolled by the Research and Evaluation Staff of 
the Los Angeles City Unified School District" \^/ith the help 
of the Research and Evaluation Staff a letter was sent (See 
Appendix A) to each of tht; school dis trict ' s. 436 e ltnientary. 
schools requesting their participation in the study. This 
letter outlined the purpose of the study and asked the school 
principal to- indicate- his/her appi'^oval on an enclosed form. 
The letter included a st;^atement that the school personnel who 
would obtain the data from the individual students' cumulative 
fil es and would then be reimbursed on ^n overtime basis by the 
study. (This procedure was necessary since the files are not 
open for examination to anyone who is not an employee of the 
district) . The principals were also asked to determine the 
number of twins in the school and supply this data to the r^.- 
searchers . ^ 

The final sample was derived from the 174 schools iri the 

/ ' • ■ 

district for which there w^re data on twin sets! (See Table 1). 

Of the total 436 schools, /l61 either did not respond or replied 

they were unwilling to. par t tcipate , and 101 schools had no 

usable data (i.e. they had either no twins enrolled or incomplete 
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data Cor one 06 the twins). The'^Klis tr ibiit ion of the schools 

jnvrttcipating in the study "and the distrTbution of the school 

' . - ■ • / 

fusing to participate^ werei. compared to see if the non- 
{participating schools represented any oarticular concentration 
with the geographic districts of the city, .and both sa'ifples 
were distributed non-sys tematical ly throughout • the distript. - ' 
The ethnic composition, income, and €5ducational levels, and 
ou'r sample did not 'differ significantly from/the city-wide 
distribution; and therefore, seems representative of the general 
schoo 1 dis tr ic t . ^ 

r 

Each of the pa^rCUcipating schools was sent a packet 
(See -Appendix B) containing data forms for the twins,- The 
schools were assigned an idefiti f icatxon number and each 'school 
identified twins only by an assigned number (odd-even numbers 
equalling one twin set). The schools indicated the sex, birth- 
date, and all test scoires for the twins. As mentioned, each - 
school district was to have data on their records as to the 
zygosity of each twin set and this was to be included- on the 
form. Many schools reported they did not have the information 

> 

available, therefore, the check: list developed by Nichols and 
Bil.bro (1966) was used »in this case./ The nrouortion of twins 
•zygosity determined >in this manner was quite high. However, 
due to an additional problem (to be discussed later) it was 
necessary to contact individual families and at" that time parents 
were questioned about the zygosity -of their twin sets, thus 
verifying the school's report. 
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4'ABLE 1 
•'\ . # 



Nyniber of Schools Cont:acted 
in the Los Angeles Sai|!iple 



Sample y'] ^ 

Unw.llll.ng to Participate/ * ■ I5x 
No Response 

No Useable Data^^ • • Xq]^ 



TOTAL 436 



a. No twins or data missing for' one member 
of the twin set. 




The designation of 'socioeconomic class t:o be used in the 
.study was the method used by Scarr-Salapatck in her 1968 study. 
That is, data would be obtained from census tract records. for 

^ each school district, and all students at tending , the school would 

, -'J " ^ 

receive .the- same socioeconomic class designation. Socioeconomic' 

- f > 

class- assignment was made by establishing a median educa t ion .and 

income level for the entire district and classifying each 

individual school district into one of three groups: ft., above 

the census median for both education and income levels; 1, below 

the median of both; .3, a mixed group above on one crit(?rion and 

below on the other. These three groups were then designated' as 

below median, median status, and above median status". 

Preliminary breakdown of these data indicated that using 

school district educational level and income level as criterion 

resulted in having only 11 sets of white twins fall into the 

below median group (in proportion to 136 sets .of black twins and 

72 sets of Spanish-surname twins who fell into this -category) . 

While this distribution may well reflect the social bias that 

race produces in the area of income and educational potential, 

it seemed unreasonable to assume that in the, entire school district 

there were only 11 sets of white twins whose families were below 

the median on educational and income levels.' It was therefore 

decided to contact parents of each twin set in order- to ask 

questions about the educational level , ' employment status 

of' the family, and to ask theiykf the family income was above 

the school district median salary of $11,909. The median 
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level of education was high school level. The decision was 
'made to contact all twin famtlUc^; in the sample^ince contacting 
only the white families would make the data on income, education, 
job status, and zygosity noncompai-ab le ' to the rest of the sample. 

•The contact was made ^^^indivi duals who had no access to 
the twin scores and bilingal callers were used for Spanish-surname 
families when • necessary . Each hl^me having a- phone listing was 
contacted, and letters detailing the project were sent to homes 

which there was no phone listing (See Appendix C-E for 
letters) . Due to the high mobility level in the Los Angeles 
Unified School District, this -proved to be a cumbersome task and 
took a prolonged period of time (7 months) . ■ About two- thirds of 
the parents were contacted and were willing to give us the data. 
Only one parent refused 'to give the information and most were 
^quite interested in participating and voluntarily ,gave all infor- 
mation except family income. For the one- third of the cases 
where we were unable to locate the parents of the twins, i.e.^.Ai 
moved out of the school dis.trict and left no forwarding addj^'^^ 
the twins were assigned the income level and .educational levM" 
for that particular school district. Table 2 gives a final 
breakdown of our sample by ethnic and socioeconomic distribution 

It is interesting to note that the highest socioeconomic - 
status school and one of the lowest fell in our sample. In the 
high socioeconomic status school the average yicome was $46,553 
and the median educational, level was three years of college. 
(This,, school had both black and white twins) . The lowest 
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.TABLE 2 

Distribution of the Los Angeles Area Twin Sample 
by Ethnicity and Socioeconomic Status 



Ethnicity 



Socioeconomic 
Status 



American 
Indian 



Black 



Asian Spanish 
surname 



Other 



White" 



Total 



Upper 
Middle 
Lower 



■20 
154 
262 



4 
20 
4 



6 

88 
134 



6 ... 184 
18 254 
4 86 



220 
534 
494 



TOTAL 



436 



28 



228 



28 



524 



1,248 



25 



26 
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socioeconomic status school in the sample had an ayerage i>Vi^onie 5 
of $A, 724,00 and a median educational level of one-three yedt.g"' / 
of high school. . ^ 

Ihe data for the Stockton sample was obtained in a differ ert't- ^' 
manner with the school .^istrict assigning one individual to 
obtain all of the necessary information from all grade levels.^ 
Thus, the Stockton dat> including median levels of education, and 
income as well as the distribution of ethnic groups was a more 
compiiete record for that district. (See Table 3 for Stockton 
sample). However, the data j^rom the Stockton, sample did not 
j-nclude any determination of zygosity and therefore this data 
was to be analyzed separately using the same method Scarr- 
Salapatek used for her 1963 study. There were 161 sets of twins' 

In the Stockton area of which 77 were white, 27 were black 

. I .. . 

35; were Spanish- surname , and 21 were "oth^". For both school 
districts, the twin sample reflects, the ethnic distributiop^ and 

levels of th^ school district with the above noted 
exception of the ]/ower number, of Spanish- surname and Oriental 
twins^in.the Los Angeles sample. 

Los Ang eles Twins , . . ^ , ' 

The subjects .were 1,248 twins identified as twins (from 
school records by ;school personnel) who were enrolled in grades 
2 through 6 of the: Los Angeles Unified School District. No data 
.coulcf be collected oh twin^ in Wades Kinderkarten to 2, since 
district policy concerning testing liad changed. and no individual 



TABLE 3 

Distribution of the Stockton 'IVin Sample 
by Ethnicity and School Level 



Ethnicity 



K - 6 



Black 


13 


Oriental 


■ 0 


Spanish- 


22 


surname 




Other. 


4 


WhAe 




TOtAL - 


76 



Junior 
High 



9 
0 

9 

11 

27 



56 



Senior 
High' 



5 
1 
4 

6 

13 



29 



Total 



27 
1 
35 

21 
77 



161 



i-OBt scoros were avallablp^ for t.his group. A' total of 2.03 ^ 
sct.s of , monozygotic and 421.stn.s of dizygotic twins composed 
the sample. (See Table A for distribution of the twin sets 
by ethnic membership and zygosity). There were 218 sets of 
black twins for whom data were available, 1.53 of .these were 
■fraternal and 65 were identical twins^^ " (This proportionately 
reflects the higher fraternal twinning rate in the black 
population)' There was data available for 262 sets of white 
twins of whom 172 were fraternal and 90 were identical twins. 
There were llA' se ts of Spani sh- s urname ' twins of which 7A were 
fratcrna'l and 40 were identical' twins . The sample had data 
for only 14 sets of oriental twins, of whom 4 were identical 
and 10 were fraternal. There were only two sets of Indian 
twins (others also include Philippine and children classified 
as othef) for whom data was available in the entire 2-6 grade 
Los Angeles City Unified School Di'sti-ict; despite theli: .fairly 
numerous, representation in this population. 

Table 4 contains a comparison of the. twins sample with the 
ethnic distribution reported for all of the elementary schools 
in the L6s Angeles Unified School District. (School IHstrict 
Datcl) . As the reader will note, American-Indian, As ian- American , 
and Spanish- surname, twins are somewhat under Represented according 
to the dist>rict data while black' an^'white twi^n-s are thus 
overrepresented . This 'overrepresentation is particularly noticdble 
in the black group-. However, the rate of fraternal twinning in 
the black population is higher than in the white population. 

' ■ 22 ' 
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TABLF k 

Distribution of Subjects of Ethnicity and Zygosity 

\ 

ETHNIC MEMBERSHIP 



Zygosity 



Dizygotic Twins 
Opposite-Sex 

Dizygotic Twins 
Same Sex (observed) 
(predicted) 

Monozygotic Twins 

(predicted) 



Black 



Asian- 
American 



Spanish 
surnanie 



White 



American 
Indian & 
Other 



73 • • 


2 


35 . 


81 


5 


80 


8 . 


39 


91 


7 


(73) 


(2) 


(35) 


(81) 


(5) 


6^ 
(72) • 


4 
(10) 


40 
(44) 


(100) 


4 

(6) 



3 



Total Number 

Population % 

Percentage of all 
pupils in each 
group in all 
elementary schools 
(from dist'rict 
records) 



218 
34.97o 
24.7% 



14 
2 . 27o 
4 . 97o 



114 
18.37o 
31.77, 



'262 

m 

42.07o 
38.47, 



16' ■ 
2 . 67o 
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Also twinning is £» comp^raf ive !y rare factor in the Asian- 
Americ^an population and data from the Bureau of lndiai\ Affairs 
has indic/ted tthat for the population of American Indi.ar<^«5 
living on reservations, twinning' is also^quite low. The Y'^-KoL- 
has been unable to find any comparative data for the Spanish- 
surname population and can only hazard a- guess that the lower 
number of twins in the sample reflects a true difference in the 
twinning rate for " this -population . ^ ^ 

Table four also contains h comparison of the' expected 
and observed number of twins. There will be approximately 
th^ same number of same -sex as opposite sex pairs of dizygotic 
twins and the percent of monozygotic twihs can then be estimated 
by taking twice the percent. of opposite-sex twins from 100, 
This would seem that some of our monozygotic twins have been 
misclassif led as same-sex dizygotic twins. While the number is 
small thi^ would tend to bias the data ir/'leading to a more 
restricted variance for the dizygotic group which could lead to 
a slight underestimation of heritabili ty . 
'l£jiiig.Jj,g.£S,Lj:."_ T^^^ Study / 

Three different types of test data were available for the 
twins, two of these 'were achievement type tests and the third 
an ability type test. The first test for which data was available 
was the Cooperative Primary Reading Test (CPRT) . The, scores 
for this test were reported in whole percentile and there vfere 
three different forms available for each grade lev^l. The means 
and standard deviations for eaci^ form is included in Appendix E. 
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Some twins had been repeatedly tested on the Cooperative 
Reading Test and for these twins a separate analysis iisin'g 
a repeated measures design has been used. ^' 

A. second battery of achievement tests " administered to 
the twins throughout their school years was the Comprehensive 
Test of Basic Skills (CTBS) . Again the score for this test 
was in whole percentile and there were different forms available 
for each grade level. The means, standard deviation and for 
each form of the test were reported in Appendix F. 

The ability scores for the twins were from several tests; 
tho Stanford-Binet , Weschler Intelligence Scale for Children, 
the 0ti3-Lennon, Kuhlmann-Ander son and the Leiter International 
Intelligence Scale. . \, 
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CHAPTER III • 
Results 

i 

The data were analyzed for only the three major sub- 
groups of twins in the sample since the ndmher of Asian- 
Atnerican, American-Indian and other twins was too small to 
permit an adequate analysis. While there were differences ^ 
between the upper and middle socioeconomic status groups, 
for each of these groups the differences were not as great 
as were those between the upper-middle, combined and the 
lower socioeconon^ic status group. The number of twins in 
the upper socioeconomic status group for the two minority 
groups was quite small; therefore, in accordance with many 
other studies (Scarr, 1967; Lesser, Clark, Feiffer, 1967), 
data for the upper and middle class groups were combined. 

Equivalent forms of each test, were normed and grouped for 
analysis and test scores on the achievement measures are 
given in percentiles. Each set of 'analysis 1^ presented in a 
separsite. section in order to make comparisons easily. 
An alysis of Tes ts by Ethnic ity and " • 

Soci oeconomic Status • * ' 

Cooperat ive Primary Reading Test 

Data from the Cooperative Primary Reading Test were avail- 
able for a total of 1,102 twins. Table 5 presents an analysis 
of. the Cooperative Primary Reading Test scores by ethnicity and 
socioeconomic status. A brief glance at the table reveals 
white-black score differences similar to those reported in 
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TABLK 5 



Analysis of CooperaLive Primary Reading Test Composite 
Scores f or . Di f f erent Ethnic and Socioeconomic Groups. 



ETHNICITY 



Socioeconomic 












Status 




. Black 


Spanish- 


White 


Total 








surname , 






Upoer-Middie 


X 


' 36 .02 


42.68 


55 .30 


49.01 




SD 


22 .06 


28.13 


25 .50 


26 . 42 




N 


167 


89 


. 434 


690 


Lower 


X 


29.99 


__^32.37 


36.40 


31 .47 




SD 


.19.93 : 


21.52 ^ 


19.37 


20 . 40 




N 


242 


119 


51 


412 . 


Total 


X 


32 .45 


36.78 


^3 .31 ■ 


42.45 




SD . 


21.01 


25.03 


25.58 


25.77 




N 


409 


2.a8 


485 . 


1102 



Factor 

Ethnicity (E) (eliminating 
socioeconomic s ta tus) 

Socioecof)omic s tatus 
(eliminating E) 

E X socioeconomic status 
Interaction 

Residual 



' MS 
22799.18 

•20148.79 

2587.39 

548.44 



1 

2 

1096 



F 

41 . 57-Ar7V>V 

4.7 2^v.v 



P 
P 



01 

001 



ERIC 



27 



35 



other studieis. For all ethnic group^ the combined upper- 
middle socioeconomic class group scores were higher than 
those of the lower socioeconomic stat.us group. White twins 
scored higher than the Spanish-surname twins who in turn 
scored higher than the black twins. The analysis of variance 
confirms that ethnicity (with socioecononiic status eliminated) 
and socioeconomix: status (with ethnicity eliminated) were 
significant main effect at the .001 level and the interaction 
was also significant at the .01 level 
22iyPXill^±iZ£_I^^_9j[„ Bas i c_ ^i^ 

Data \^ere available for a total of 359 twins on the Com- 
prehensive Test of Basic Skills (Reading Portion) . Table 6 
presents an analysis of these scores'by ethnicity and socio- 
economic status. The expected socioeconomic status differences 
in scores were found with the exception of the black group. 
For this group the scores, of the lower socioeconomic status., 
twins were slightly higher than those of the upper-middle black 
twins. White twins again scored higher than the Spanish-sur- 
name twins who again scored higher than the black '^twins in 
each of the socioeconomic status groups. Again there was a 
significant main effect for ethnicity (eliminating socioeconomic 
status and for socioeconomic status (eliminating jthnicity) at 
the ,001 level as well as a significant interaction. 

The analysis of the Comprehensive Test of Basic Skills, 
Mathematic scores were computed for a total of 292 twins. Again 
the upper-middle^ socioeconomic status groun had higher scores 
than did the lower socioeconomic group. , Again the white twins 

• 28 - . . 

" 36 



Table 6 



Analysis of the Comprehensive Test of Basic Skills' 
(Reading) Scores .for Different Socioeconomic Status 

and Ethnicity Groups 

ETHNICITY 



S o c i oe c onom i c 
Status 



Black 



Spanish 
surname 



Socioeconomic status 
(elimina(;^,ing E) 

E X socioeconomic status 
Interaction 

Residual 



2539.06 
1532.53 
503.88 



Whi te 



Upper-Middle 


X 


24.87 


.37.45 


54 . 70 




SD 


19 .72 


21.50 


24 .05 




N 


41 


.34 . 


• 167 


Lower 


X 


25 .90 


27.31 


37.75 




SD 


21 .40 


21.00 


20.46 




N " 


64 


39 


14 


Total 


■XV 


25.50 


. 32.03 


' 53:39 




SD 


20.67 


> 21.70 


24-. 17 




N 


105 • 


73- 


181 


Factor 






MS " 


df 


Ethnicity (E) 


(eliminating 


15823.39 


2 


socioeconomic 


^atus) 







1 

2. 
353 



P 
P 



05 
001 



29 



37 
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TABLE 7 



Analysis oC the Comprehensive Test of Basic Skills 
(Mathematiics) Scores for Different Socioeconomic 
Status and Ethnicity Groups 

ETHNICITY 



Kthnicity (E) (eliminating 
socioeconomic status) 

t 

Socioeconomic status 
(eliminating E) 

E X socioeconomic s t atus 
Interaction 

Residual 



17565.50 
1113.97 
1220. 37 
' 568.^39 



2 

l' 

2 

286 



Socioeconomic 
S ta tus 




Black 


Spanish- 
surname 


White 


Total 


Upper -Middle 


X 


20. 


22 


36.58 


53. 


98- 


43. 


43 


\ 


SI) 


17. 


ir 


20.82 


. 26. 


25 


•27 . 


50 






41 




26 


107 


174 


Lowe r 


X 


21. 


49 


28.86 


35 . 


56 


25. 


31 




.SD 


22. 


63 


26.31 " 


22 . 


44 


24. 


34 




N 


64 


. 46 


8 


. 118 


Total- 


X 


20. 


99 


31.65 


^ 52. 


ro 


36. 


11 




SD 


20. 


38 


H-.60 


26. 


34 


27. 


69 




N 


105 


72 


. 115 


29-2 


Factor . 






* 


MS 


d_f 




F 



30 
1.96 
2 .15 



P 



001 



30 



in the sample had higher scores than the._Spanlsh-surname 
twins who had higher scores than the black twins. Again 
ethnicity, (eliminating socipeconomic status) was significant 
at the .001 level. Socioeconomic status (eliminating ethnicity) 
was not significant, nor was the interaction significant. * 

. An analysis of the coiiibined composite scores on the 
Comprehensive Test of Basic Skills for the different ethnic 
and socioeconomic status groups was presented in Table 8. 
There was a significant main effect for ethnici-ty (eliminating 
socioeconomic status) at the .001 level and the interaction 
of ethnicity and socioeconomic status was significant at the 
.05 level. Again the white twins had higher scores than the 
Spanish-surname twins who . fracMiigher scores than the black twins . 
Within the Spanish- surname grouD and the "^white group the upper- 
middle class twins scored higher than the lower socioeconomic" 
s tatus twins . 

Ability. Tests ^ 

All of the ability tests (The Otis-Lennon. Kuhlman-^ 
Anderson, S tanf ord- Binet , Wechs ler-Bellvue) were combined by 

■ i ■ 

standardizing the scores. Table 9 presents the analysis of 
the composite ability test scores for the different ethnic 
and socioeconomic status groups for .a total of 348 twins. The 
upper-middle socioeconomic statu^ twins tend to have scores 
hi^h er than the lower socioeconomic status twins for all ethnic 
groups. White twins had scores higher than the Spanish-surnait{e 
twins who in turn had' scores higher than did the black twins. 
Again a main effect for ethnicity (eliminating Socioeconomic status) 



TAIiLK 8 



'Analysis of cdtiiprehensive Test of Basic Skills Composite 
Scores, for Different Ethnic and Socioeconomic Grouos 



S o c to e c on oni i c 
Status 



Upper- ^fiddle 



Lower 



Total 



b X 

SD 
N 

X 
SD 
N 

X 
SD 
N 



THNICITY 



Black 



21 .82 
16 .61 
A9 

24 . 28 
21.19 
67 

23.24 
19.35 
116 



Spanish 
surname 



37 .68 
20.54 
35 

30.97 
24.42 
48 

33.80 
22.97 
83 



White- 



54. 19 
2 3.53 
181 

37.54 

19. or 

52.99 
23.59 
195 



Total 



46 .02, 
25.41 
265 

i8.21 
22 .53 
129 

40.19 
25 .87 

394' 



Fcicjtor 

Ethnicity (E) (eliminating 
socioeconomic status) 

SFS eliminating E 



E X SES 
Interaction 

Residual 



MS ' 
21217.46 

1295,08 

1693.60 

488.60 



df 

2 

I 
2 

388 



43.42*^* 
2.65 
3.47* . 



.05- 
.001 



32 



40 : 



TABLE ^ 



Analysis Of Intelligence Tests Comppsite Scores For 
Different Ethnic And Socioeconomic Status GroCips 



ETHNICITY 



Socioeconomic 
Status 




, 

Black 


Spd^sh- 

surname 


White 


Upper-Middle 


X 


91.10 


102.48 


114. 36 




SD 


18. 30 


21.99 


17.95 




N 


39 


33 


177 


Lower 


X . 


87.82 


88.27 


90.65 




SD 


18.07 


18.39 


11.64 




N 


.53 


28 


18 • 


Total • 


X • 


89.21 , 


95.96 


112.^8 




SD. . 


18.14 


21.47. 


18.75 




N 


' 92 


61 


195 



Fa ctor \ . !^ df 

Ethnicity (E) ("eliminating „f 540. 6-6 , . 2 

socioeconomic status) " , ' 

■ ■ I). 

Socioeconomic status ^LJ|f481.82 1 

(eliminating E) ^P^^ 

Ex socioeconomic status 2004.41 2 • 

Interaction < ' ' 

. " •• ■*• 

{Residual . V . ~ 33l'. 32 342 



■ p 01 
.p ' ; .001 



^ _..nd for 'iftocioecononiic status (eliminating ethnicity) was 
•-^puntt-.' at^ie .^01 Level and the interaction was sicnificant 
01. ii?^ 



.Tat)i,e lO^^^resents the analysis of the Cooperative Primary 
R e acting. ^Tesrt ^^bm^ioslt scores for the different socioeconomic 
stati%S»|d zygosity groups. The upper and middle group had 
scor<%$i ilfMher that] did the lower socioeconomic stat us proup 
(s.i.gniEr;^^ta mainv>»;£f ec t at .001 level). Zygosity was not. 



main'^.e^f tect at .001 level). Zygosity 
.signxfican^.nbr was ^he interaction and' there was little dif- 
ference bet*.\i(^en the -performances of monozygotic and dizygptic 



twins 



Com^ehens v^^S^vTefet of ^asic Skills 

'fmr^"^~~'~% — 

Table ■>.l-{^,'j^e sent s\-he results of the analysis of the 
Comprehen<?ive>Test of*^as,iW Skills (Reading) scores, for the 
different socioeconomic status and zygosity groups . There was 
a significant main effect' for socioeconomic status with the upper 
and middle group having higher scores than the lower sacioeconomic 

e 

group.' Zygosity did not have a significant effect nor x^as"the ■ 

interaction significant. Table 12 present the results of the 

1 ' . ' ■ 

analysis for its Comprehensive Test ot Basic Skills, 'Mathematics 

scores for the different socioeconomic status groups. Again there 
was. a significant main effect for socioeconomic status with 
upper and middle group/having higher scores than lower ^cio- ' 
economic status groups. Again neither zygosity nor the inter- 
action Ifacl a significant effect. Table 13 presents th^ results" 



TABLE ^10 



Analysis Of Coopeiva^ive Primary Reading Test Compos it 
Scores For Different Socioeconomic And Zygosity Group 



-1- 



SOCIOECONOMIC fl^rATUS 



Zygosity 



Upper 



Middle 



Socioeconomic Sta tus 
(eliminating Zygosity) 

ZY (eliminating socio- 
economic Stat us) 

Socioeconomic Status 
X ZY Interaction 

Residual 



56582. 2A 
23.82 
737 .03 
•562.39 



Lower 



Mono 


'X 


- ■ 56 .97 


45.65 


29.99 




SO 


27 .74 


2 5. 79 


20.37 




N 




174 


114 




X • 


60.31 


43.30 


32.03 




SD 


23,55 


'25.66 


20.41 




N 


^ 148 


294 


298 


Total 


X 


59.20 


44.17 


31.47 




SD 


25.01 


25. ,71 


20 -.40 




N 


222 


' 468 


412 


Factor 






' MS 


df 



1 

2 



001 



/ 



35 



43 



/ 



\ 



TABLE 11 



Analysis Of 'Ihe Comprehensive Test OT Basic Skills 
(Reading) Scoires For Different Socioeconomic Status 

And Zygosity Group-s 

SOCIOFXONOMIC STATUS 



t 

Zygos i ty 




Upper 


Middle 


Lower 












Mono 


K 


60. 7 J 


40 . 59 


27 .68 




SD 


26 .40 


25 . 28 


21 .92 




N 


19 


72 


38 


Di 


X 


61.20 


42.68 


27.84 




SD 


22.31 


24.33 


/21 . 16 




N 


49 


/ 102 




Total 


■ X 


61 .Q7 


41 .82 


11.19 






23.32 


-24.67 


21.31 




N- 


68 


„ 174 . . 


117 


Factor 






f — - - ■ 
MS 


df 



Socioeconomic S ta tus 
(eliminating -Zygosity) 
(Z) / 

ZY (eliminating so>cio- 
economic s ta tus) 

Socioeconomic s tatus 
K ZY Interaction' 

Residual 



23887.24 

120. 22 
33.80 
550.35 



J' 



353 



p .001 



36 



■) 



TABLE 12 



Comprehensive TesL Of Basic Skills (Mathematics) 
bcores For Different Sx)cioeconomic Status 
And Zygosity Groups 



SOCIOECONOMIC STATUS 



Zygosi ty 



Up{>er 



Middle 



Lower 



Total 





Mono 

Zygosity 


^ X 67.25 
SD 20.54 
N 12 


O J . / v 

V 26. A7 
49 


9 9 Q 

Z Z , o J 

22 .86 

33 . 


27 .90 
94 


• 


Di 

Zygosity 


X 6^73 
■SD 2h.5l 


38.71 
26.12 
83 


26.28 
24.95 
85 


37.01 ^ 
27.62 




Total 


)i 64.02 
SD - 20.37 

N ■ ' 42 


132 . 


L J . J JL 

24.34 
, 118 


JO . 1 1 

27.69 
292 




' Factor 






df 


F 


# 


' Socioeconomic status 
(eTiminating ZY) 


23328.44 . 


2 


38.03.^** 




ZY (eliminating socio- 
economic status) 


607 .80 


1 


.99 


m 


Socioeconomic s tat us 
X ZY Interaction. 


303.00 


2 

t 


.49 • 




Residual 




613.38, 


286 




# 




.001 









r 



37 



45 




TABU- 13 

AnalysL^ Of Comprehensive Test Of: Basic Skills Compos! t.e f' 
Scores From Different Socioeconomic And Zygosity Croups 



SOCIOl'X'ONOMl C STATUS 



Zyj^osi ty 




Upper 


Middle 


Loweyt^ 


/ . 

Total 

> 


Mono 


X 


63 . 19 


• 38.74 


27.24 


39.20. 


Zygos i t y 


SD 


23 .64 


24.91 


22 . 42 


26.40 




N 


21 


81 


39 . 


' 141 


!)i 




. sg''. 82 


41.78 


28.63 


40.74 


Zygosity 


SD 


20.46 , 


24.47 


22.69 


25.60 






51 


112 


90 ' 


253 


Total 


X 


60.80 


40. 5 1 


28 . 21 


40.19 




SD 


. 21.32 


24.64 


22.53 


25.86 




N 


72 


193 


129 • 


394 • 


Factor 




1 


A 

MS . 




F 



Socioeconomic status 
(eliminating ZY) 

ZY (eliminating socio- 
economic status) 

Socioeconomic status 
X ZY Interac^tion 

Residual 



24547 .64 
192 .05 
232 .54 
549 . 34 



2 
1 

2 

388 



44.69**'^ 
' i35 
.42 



p 



001 



38 



of analysis of the C^mprGhenslve Teyt of Basic Skills ' composit e 
scores for t/he different; socioeconomic status and zyposity 
, groups. Again there was a significant main effect for socio- 
economic status with upper and middle group having higher 

t 

scores than lower socioeconomic status groups. Again the effects 
of zygosity and the interaction were not: significant. 
Ahility Test^ •. 

Table 14 .presents the results of the analysis for the' 
different, socioeconomic status and zygosity groups. Again there 
was a ,significant main effect for socioeconomic status with 
upper and middle groups having higher scores than the lower 
socioeconomic status groups. Monozygotic twins had higher test • 
scores than did dizygotic twins within each of the socioeconomic 
s tatus groups . ' 

Table 15 presents the results of the analysis of the Coop^- 
ative Pjimary Reading Test scores for different zygosity groups 
by sex. ■ Again zygosity did not have a significant effect. 
However, there was a significant main effect for sex with females 
having slightly higher scores than males.- ' 

* ■ I- 

Comprehensive Test of Basic Skills 

- ^ . . . J 

Table 16 presents the results of the analysis for the • 
Comprehensive Test of Basic Skills (Reading) scores for the 
zygosity' groups by sex. Again there was no significant main 
effect for zygosity and female twins had higher scores than 
male twins (significant main effect p .01 level). Table 17 . ^ 

' » 39 " -;■ 



TAHLI-: 14 

Analysis Of Composite .Ability Test Scoi-es For Di'fferent 
Socioeconomic And Zygosity Groups , 

. SOCIOECONOMIC STATUS 



Zygos 1 ty 





Upper ' 


Middle 


Lower 


lotal 


1 lUilX/ A 

SD 
N 




"10 1 or; 

15 .03 
39 


J.U'4 . / Z 

21.87 
51 


A A "7 A 1 

90 . /O i 

^17.07 . 

.23 


108 . 50 
22.41 
113 


Di. X 
SD 

N ^ 




113 .12' 
19.86 

68 ,. 


102 . 32 
18.29 
91 


87. 79 
17 . 11 
76 


100 . 74 
20.87 ^ / 


Total X 
SD 
M 




117.06 
18.91 
107 


• 103/18 ' 

1 Q A 1 


88.46 

1 7 OA 

99 

■ T 


103.26 

9 1 A 
/. 1 .03 

348 


Factor, 






MS 


df V 


F 


Socioeconomic 
(eliminating 


status 
ZY) 




19794.90 
» 


2 . 


57 .67^^^"^* 


ZY (eliminating socio- 
economic status) 


2110.. 04 „ ' 


1 


6 . 15^ 


Socioeconomic status 
X ZY Interaction 




567.34 ; 




1.65 


Residual 






'343.25 ^ 


3^2 





•)V-)V->V 



p 
p 



05 : 
ooi 



40 



TABL!': 15 

Analysis Of Cooperative Primai-y Reading Test Composite 
Scores For Different Sex And Zygosity Groups 

ZYGOSITY 



Sox 



Male 



X 

SO 
N 



^!ono 
Zygosity 



42 .92 
24.95 
171 



Zygosi ty 



39.21 
24.80 
352 



Total 



40.42 
24.89 
523 



Fern a le 



Total 



X 
SD 
N 

X 

SD 
N 



43.14 
27.84 
191 

43.04 
26 .48 
362 



44.85 
25.72 
3'88 

42. 16 
25 .43 
74Q 



44. 28 
26.43 
579 

42.45 
2i5.77 
1102 



FactOir • MS 

Sex (S) (elimin- ' 4099.56 
ating zygosity 
(Z) , 

Z (eliminating S) 178.58 

S X Z Interaction 1779.15 

Residual ^ , 660.42 



df 
1 

I 
1 

1098 



F ' 
6 . 21'^ 

.27 
2 .69 



05 



41 



49 



TABLE 16 

Comprehensive Test Of Basic Skills (Reading) Scores 
. For Different: Sex And Zygosity Groups 

ZYGOSITY 



Sex 



Mono 

Zygosity 



S X Z Interaction 
Res idii^l 



• 5.47 

668.36 



Di 

Zygosity 



1 

355 



Total 



Male 


X 


35.60 


37. 74 


37 .06 




SO 


25.46 


25.80 


25 .63 




M 


53 


115 


168 


Female 


X 


42 .65 


45.32 


44.25 




. SD 


26.92 


25.36 


25 .^96 




N 


76 


115 


191 


Total 


. X 


39.75 


41.53 ' 


AO. 89 




SD 


26-/46 


25.81 


26 .02 




N 


129 


230 

'J 


359 


Factor 




M_S 


df 


F 


Sex (S) 


(eliminating 


4844.14 


1 


7 . 25^' 


zygos^ity 


(Z) 






Z (eliminating S) 


487.12 


1 


. 73 



01 



■>V-)V 



01 



^ 42 . 

50 



TABLE 17 



Comprehensive Test Of Basic Skills (Ma Lhemat:ics ) 
Scores For Different Sex And Zygosity Groups 

./ 

ZYGOSITY 

Sex ^ Mono ' ,Di 

Zygosity Zygosity 



Male 


X 
SD 
N 


28.16. 
26 .89 -^ 


36.13 
28.33 
95 


Female 


f X 
SD 
N 


38,67 
28.03 
54 


37.83 
■ 27.07 
103- 


Total 


X 
SD 
■ N 


34. 20 
27.90 
94 


37.0'1 
27.62 
• 198 • 


Fac tor 




MS 


df 


Sex (S) 
zygosi ty 


(eliminating 
(Z) 


1462.2 7 


1 


Z (eliminating S)j 




1 


S X Z Interaction 


1217.10 


1 


Residual 




763.93 


288 



■ 43 , 



51 



pies^nt.^^^Jthe results of the analysis or the Comprehensive. 
Test of Basic Skills (Mathematics) scores l>y sex and zygosity^v^ 
There were no significant effects though female twins often 
tended tp have higher scores than male twins. Table 18 presents 
the results for the analysis for the Comprehensive Test of 
Basic Skills composite scores by sex and zygosity. There was a ' 
significant main effect fot 3ex wi th-f emales again having 
higher scores than males . , ^ 

Table 19 presents the result's of the analysis of the 
combined ability test scores by sex and zygosity.^ Thei^e was 
no significant main effect for sex: However, monozygotic twins ' 
of either sex tended to have significantly higher scores than 
did dizygotic twins and the interaction was also significant.' 
^\Q?JJ_.?J:£_^_ JEthni^ y_ 
P,5M^^^^^tive Primary Reading Test 

: Table 20 presents the results of the analysis of the 

/Cooperative Primary Reading Test scores- by ethnicity and zygosity 
There was a significant main effect for ethhnleity with' white 
twins having higher scores than Spanish-surname twins who had 
higher scores than the black twins. Zygosity did not have a 
significant effect and the interaction was not significant. 
Comp rehensiv e Test of Basic Skills 

Table 21 presents the; results of the Comprehensive Test 
of Basic Skills (Reading) scores by ethnicity and zygosity.' 
Again there wag, a significant maih effect for .ethnicity with 
white twins having higher scores than Spanish-surname twins who 



TABLE 18 " 

Analysis Of Comprehensive Test Of Basic Skills 
Composite Scores For Sex And Zygosity 





/ 


ZYGOSITY 






Sgk 


1 

1 _ ' 


r^no 

Z\gosi ty 


Di - 

Zygosity 


•> Total 


Male ' 


SD 
M . 


25.20 . 
57 ■ 


'• • 37.73 

25.49 - 
123 ' - 


36 .22 

25.43 

• / i'8o 


V e^ma Le 


X 
SD . 
N 


26.50 
84 


43 . 5^9 ^ 

25.47^, 
130 


43.53 
25 .82 
214 


Total 


X ' 
SD 


39.20 ■ 

26.40 

141 


.. 40 . 74 
25.60 
253 


40.19 
25.86 
394 


Fcic tor 




MS. 


. df 


F ■ .'. 


Sex (S) 
zygosity 


(eliminating 

(Z) • 


5435.35 


1. 


8.26** 


Z (eliminating S) 


416 .98 


1 


.63.. 


S X Z Interaction 


472.96 


..■ 1 




Residual 




658.45 







01 ' 



TABLI- 19 



, Analysis Of AblllLy Composite Scores For 

Sex And Zygosity 



I 



ZYGOSITY 



Sex 




Mono 


Di 


Total 







Zygosity 


Zygosity 




Ma le 


X 


111.62 


98 04 


XuZ . Jo 




SD 


'22 . 26 


19.01 


21.03 




N 


56 


119 


1 7 S 


Female 


X 


103 43 




1 OA V ^ ^ 




SD 


21. -il ' ; 


22.36 - 


22 .30 




N * " 


57 


^ lit 


173 


f 








•f * 


Total 


X 


108.50 


100.74 . 


, 103. 26 • . 




SD 


22 41 ■ 1 




z I . 0 J 




N ■ 


113 




o 


Fac tor 




MS 


df 


■ L 


Sex (S) 


(eliiflinating 


249.08 


1 


.55.' 


zygosity 


(Z) 






Z (eliminating S)' 


4568.23 


1 


10.12** 


S X Z Interaction 


,2602.36 


1 


5.77* 


Residual 




451.35 

^ , * — 


344 




^v,., p 


.05 






, — ^ — 


.V,V p 


.01 









TABLE 20 



\ Analysis Of Cooperative 


Primary Reading Test 


Scores 






For Different Ethnic And Zygosity Group 


s 








> 

ETHNICITY 


\ 




Zygosity 


" Black 


Spanish- 


White 


Total 









surname 






Mono ' 


X 


31.52 


38-64 


5 J . 4-5 


4 J , 04 




SD 


2 2.13 


25.04 


ZD . 10 


26 . 48 




N 


124 


71 


167 


362 . 


Di 


X 


32.86 


35.81 


53.24 


42 . 16 




SD 


20.53 


25.06 . 


25.34 


, 25.43 




N 


285 


137 


318 


740 


Total 


X 


( 32.45 


J6 . /o 


/ 

DJ,M 


42 . 45 > 




SD 


21.01 


25.03 


25.58 


'25.77 




M 


409 


208 


485 


■ 1102 


Fa c tor 








df 


F 


Ethnicity (E) 


(eliminating 


52307.70 


2 


91.60** 


zygosity (Z) 










Z e l^iminating 


E 


'6.48 


1 


.01 


E X Z 


Interaction 


-264.22 


2 


.46 


Residuals 




571.06 


1096 


* 



i 



.001 



T 0 

ERIC 



47 



55 



TABLE 21 



Comprehensive Test: Of' Ba^ic Skills (Reading) .Scores 
For Dif ferent Ethnic And Zygosity^ Groups 



ETHNICITY 



Zyg9sity 









lUack 


Spanish 
surname 


Whi-te 


Total . 


Mono 


X 
s n 
N 


> 




25.55 

1 Q Q9 

35 


36.07yV^ 

Z Z . Lo 


52.06 „ 

Of; (0 o 

z J . 9 3 ' 
64 


39.75 
16 . 46 
129 


Di 


X 
SD 
N 






25.47 

91 1 Q 
Z 1 , Jo 

70 


33.40 

O 1 CO 

z 1 . 5 3 
43 


54.4 2 
23.23 
117 


41.53 
25 . 80 
230 


Total 


X 
SD 
N 




> 


25 . 50 
20.67 
105 


. " 32 .03 
21.70 
73 


53 39 
24.17 
181 


40 89 
26 .02 
359 


Factor 






• 




c 

MS 


df 


F 


E thnici ty 
zygosity 


(E) 
(Z) 


eliminating 




29444. 17 


2 . 


56.77*** 


' Z' ^eliminating 


E 






246^87 


1 


.48 


^ E X Z Interaction 






63.70 


2 


.12 


Residual 










.518.70,. ^ 


353 ' 





p ....ooi 



48 



I^atl h Ighe^ scorii^ t.hatiXthe black r;wins . Neither r-'.ygosit.y nor 
the intiractioiJ was s i^/ni Vi can t . fable ^"present s the results 
of the anVlysls of- the Comprehens ive 'Tes t of Basic Skills 
(Mathematics) scores by ethnicity and .zygosity . Again there" 
\^ a significant main effect for ethnicity with white twins 
having higher scores than Spanish-S'urname twins who have higher 
scores than black twins. Neither the interaction nor the effect 
of zygosity was significant. Table 23 presents the results for 
the analysis c/f the Comprehensive Test of Basic Skills composite 
score by ethnicity and zygosity. Again there was a significant 
main effect for ethnicity with white twins having higher scores 
^^^^^j^n Spanish-surname twins who had higher scores than black twins 
Again the interaction and the effect of zygosity were not 
s ignif lean t . 

^ Table 24 presents the results of the analysis for ability 

test scores by ethnicity and zygosity. Again ethnicity had a 

significant effect with white twins having higher scores than 

did Spanish-surname twins who in turn had higher scores, than 

black twins. In each ethnic group monozygotic twins had higher 

scores than dizygotic twins." 

Herit^ibilit^ Ratios 

Tables 25-27 present the results of the analysis^ of herit- 

ability ratios by sbcioecohomic status and ethnicity. In 

examining Table 25, heritability ratios for the Cooperative 

Primary Reading Test h^ varies from a low of .03 in the lower 

*» 



57 



TABLR 22 



,^ Comprehensive TesL Of Basic Skills. (Mathematics) 
Scores For Different Kthnlc And Zygosity Croups 



Zygosity 



Mono 



Di 



Tptai 



■ X 
SI) 
N 

X 

SD 
N 

X 
SD 
N 



ETHNICITY 



Black 



18.00 
18.65 
35 

22. A9 
21. 
70 

20.99 
20.58 
105 . 



SpanivSh 
surname 

29.64 
23 .25 

24 ^ 

32 .65 
25.43 
48 

31 .65 
24.60 
72 



Wh ite 



53 .51 

2 7 . 31 
35 

52 .34 
26 .07 
80 

52 .70 
26 .34 
115 



Factor 

Ethnicity (E) eliminating 
zygosity (Z) ' 

Z eliminating E 

E,x Z Interaction 

Residual 



MS 

28409 . 70 

242 .48 
202 . 53 
578.55 



df 
2 

1 

2 

286 



001 



50 



58 



f 



Analysis Of:. Comprehensive Test. Of Basic Skills Composite 
Scores For Different Ethnic And Zygosity Groups 



ETHNICITY 



Zygosity 




Black 


Spanish- 
oil?" 11 Ani 


White 


Total 


Mono X • 
SD 
N 




22 .62 
20 .08 
39 


30. 19 
20.93- 
. 31 


52. 2A 
^5.02 
71 


39.20 
26 .AO ■ 
lAl 


Di X 
SD 
N 




23.56 
19 .10 

77 


35.96 
2A.0A 
52 


53. A2 
22 .82 
1 2A 


A0.7A 
^ 25.60 
9 S 

/. J .3 


Total X 
SD 
N 




23 . 2 A 
19.35 
116 


33.80 
22.97 
83 


-52 .99 
23.59 
195 


AO. 19 
25 .86 
39A 


Fac tor 






MS 


df 


F 


Ethnicity (E) 
zygosity (Z) 


eliminating 


3AA20. 72 


2 


69.01'V** 


Z eliminating 


E 




396.15 


1 


. :79 


E X Z Interaction 




167. Al 


2 


.3A 


Residual ■ 






A98. 78 


388 





■)V->V'>V 



001 



ERIC 



51 



59 



TABLR' 24 



Analysiy Of Ability Test Scores For Different Kthnic 



And ZygCisity Groups 



HTMNXCITY 



Zygosity 


Black ' 


-I--— - 


Spanish- 
surname 


White 


Total 


Mono 


X 


94.19 




102 


.48 


116 


.26 


108 .^0 




sn 


19.83 




2 7 


. 24 


18 


.02 


22.41 




N 


- 26 ^ 




22 




65 




113 


Di ' 


X 
SD 


87,25 




92 


.29 


110. 


13 


100. 74 




. 17.20 




16 


. 71 


18. 


84 


20.87 




N 


66 




39 




130 




235 


To t a 1 


X 


89.21 - 




95 


,96 


112. 


18 


103.26 




SD 


* 18.14 




21 


.47 


18. 


74 


21.65 




U 


9-2 




61 




195 




348 



Factor 

FChnicity ^(E) eliminating 
zygosity (Z) 

Z eliminating E 

E K Z InLeracLion 

Residual 

V 



18062 .86 

3812. 14 
87.81 
356. 19 



df 

2 

1 

2 



342 



I 



50. 71^v*. 

10.^70^^*^ 
. 25 

V 



.001 



. J 



ERIC 



52 



60 



TABLE 25 



HeritabiLity Ratios For The Cooperative Primary Reading Test 
F.or Different Ethnic And Socioeconomic 'fjtatus Groups 



Ethnicity 

K thni c i t y ■ 
Black 

Upper Middle SES 
Lower SFS 
Total 

Span ish Surn ame 

Upper Middle SES 
Lower SES 
Total 



White 

Upper Middle SES 
Lower* SES 
Total " 



Monozygotic 



Dizygotic 



Vandenbn. 



No. 




No . 










of 




of 










Vrs 




Prs 






h2s 




29 


• .52 


54 


. 37 


.24 


.31 


I 


33 


.35 


85 


.33 


.03 ■ 


- .45 


62 


.43 


139 


.36 


.11 • 


- ,06 




17 


.91 


27 


.53^'^ 


.81 


.78 


4 


18 


.81 


41 


.62 


.50 


.59 


2 


35 


.87 


68 


.59^'^ ' 


.68 


.70 


3 


77 ■■ 


. 75 


139 


.5 7^^ 


.42 


.35 ■ 


1 


• 6 


- .11 


18 


.05 




.75 


4 


83 


. 75 


157 


. .55^^ 


.44 


.42 . 


1 



.69 
.94 



ERIC 



The difference between ^imz and ^idz was significant. 
Significant at the .05 level. 

.02 level. 

.01 level . . •/ 

53 / 



Significant at the 
Significant at the 



TABLn: 26 



Heritabili t y 


Ratios For 


The Comprehensive 


Test' 


Of B.'Ksic 


Ski lis 




Conipos i t.e 


Scores For 


Dl f f erent Echntc 


And Socioeconomic 








S ta tus 


Gr^oups 










E tjhnl ci Ly 


Monozygotic 


Dizygo tic 




y 






No. 




Mo . ' 












O f 


^- 


of 






- 




Ethnicity 


Prs 




Pr's 


^dz- 


h 2v- 

ri r 


n s 




Black 
















Upper Middle SES 


10 


.86 


.12- 


. 24^'^ 


o o 
. oz 


. / 1 


5. 


Lowei. SEb 


8 


.89 


23 


. 77 


.52 


. 28 


2 . 


To till 


18 


.85 


35 


.63 


.59 


.53 

♦- ^ 


/J" 

2 . 














c 




Upper Middle "SES 


6 


.72 


11 


.88 




■ 

- .32 ' 




Lower SES / 


9 


.96 


14 


.87 


^69 " 


. 75 


3. 


I L cl 1 


■ 15 


.90 


25 . 


.87 


.23, 


.38 


1 . 


White 
















Upper Middle SES 


32 


.82 


55 


. 60^^ 


.55 


.49 


2. 


Lower SES 


2 


1 .00 


4 


. 74 


1 . 00 


-5 . 76 




Total ^ 


3A :^ 


,11 


59 


,60 


.42 




1 . 



The difference between ^imz and ''^idz was significant. 



TABLE 2 7 

Heritability Ratios For The Ability Test Scores By 
Ethnicity And Socioeconomic Status 



Kthnicity 



' Monozygotic 



Dizygotic 



Ethnicity 


No . 

of 
Prs 


1 ^H^- 


No . 

of 

Prs 




,h^r 


h s 


F 


Black 


9 














Uoper Middle SES 
Lower SES 
Total 


6 

4 
10 


. 97 
.92 
.96 


7 

11 ^ 
18 


.67^ 

.92 

.87 


.91 
0 
69 


■ .43 
.65 
58 


1. 
2. 

.0 


Spanish Surname 
















Upper Middle SES 
Lower SES 
Total 


6 

} 


'..91 
1.00 
.93 


6 

7 

' 13 


.75 
.81 

.83 ' 


.64 
1.0 
.59 . 


-.61 
.90 
- .66 


10.' 


White 






t' 










Upper Middle SES 
Lower SES 
Total 


30 
- ,1 
31^' 


. .80 
.80' 


47 
5 
52 


.69 
-.49 , 
.71 


•35 • 
.31 


: 19 
.19 


1.^ 
1. 


* The difference 

\ 


between ^dz 


and ^1112 


was significant. 
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socioeconomic sLfit.us black group to a high of .81 in the 
upper-middle Spanish- vSurname group. For the Spani sh- surname 
group and the white group t.lioro is a significant Vandenberg K. 
Note that for the "l^wer socioeconomic status white twins the 
correlation for the dizygotic twins was higher" than that for 
the monozygotic twins, thus making a heritabili ty ratio 
meaning less . , 

Heritability ratios on the Comprehensive Test of Basic 
Skills composite scores (See Table 26) also have a wide range, 
from a low of .52 for the lower socioecofiomic status black group 
to a high of 1.0 for the lower socioeconomic status white group. • 
(The later score is not a meaningful one since there were only 
two sets of monozygotic twins in the group) . Scores for the up?:>er 
middle Spanish-surname dizygotic twins wire higher than those 
for the monozygotic twins thus making a computation of h^ 
meaningless. " " i 

Heritability ratios for the ability, tests were presented 
on Table 27. They vary from a low of zero in the lower socio- 
economic status black group to a high of 1.0 in the lower 
socioeconomic Spanish-surname group.- (The later score is not 
a meaningful one sinl^e there were only two sets of twins in 
the monozygotic group) . It was impossible to compute an h-^ 
for the lower socioeconomic status white grouo since there was 
only one set of twins in this group. Note however, that for 
most of' the groups h2 was considerably below the .80 factor 
cited in many studies . 

Table 28 presents an analysis of heritability for the 
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. Heritabilirjy Racios for The Three Oroups Of Tests 

By Socioeconomic Status 
* 



Socioeconomic S ta tus 


Monozygotic 


-m^ 

Dizygot i 


c 






Vandenberg 




No . 




No . 






. 






Cooperative Primary 


of 




pf 


•■. 


h^-r 








Reading Test 


Pr <^ 


111 ^ 


Prs 


^dz 


h2s 






Upoer . . 


38 


■ , .73 


77 . 


.4P^ 


.54 


.36 . 


1 


.56 . 


Middle. 


91 


f6 


160 


. 6 r'- 


.38 


.40 


1 


6 7,vvoV 


Lower 


58 


'-/47 


149 


.42 


.09 


>^.07 


1 


.08 ■ 


(Combination) 




7fi 


(237) 


.60^^ 


.40 


^ .39 


i 


r\ iK /K 


(Upper Middle) 
















CPAT Overall 


18 / 


"7 1 

. / 3 


38:6 


,59 


.34 


.29 


1 




Comprehensive Test Of 










* 








Basic Skills 


• 












1 




Upper 


11 


.86 


25 


.38'*^ ^ 


.77 


.74 


3 


.85 


Middle . 


38 


.84 


57 


.74 


.38 


.39 


1 


.64 


Lower 


19 


.80^' 


43 


.79 ■ 


.05 


.06 .. 


1 


.06 


(Combination) ■ 


49 


. 87 


, 82 


.69'"^ . 


.58 


.51 


9 


04 


(Upper Middle) 


















CTBS Overall 


68 


.87 


125 


.75 


.48 


!41 


1 , 


,69 


Ability Test 


















Up per 


21 


.75 ■ 


28 


.77 




. 28 


1 . 


4 


Middle 


23 


.89 


36 . 


.79 


.48 


.25 


1 . 


34 


Lower 


7 


.81 


24 


.73 




.43 


1 . 


75 


(Combined) 


44 


,.86 


64 


.78 




.26' 


. 1. 


36 


(Upper Middle) 






• 












Ability Overall ^ 


51 


.87 


88 


.81 




'.'30' 


1. 


43 

■ / 


The difference b^ 


ween ^dz 


and ^mz 


were s igni f ican t . 
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three groups of Lcstrs by socioeconomic F t^U;us When. .dtin}«i^^^ 
all ethnic grou[)S. Because of the larg^5,r Hi it: was ..poss i b le to 
iook at both upper and middle- g-roups in this inalysis^' For 
all of the tests the h"^ ratios are cons i dercibi y . lower than 
would be expected and the overall h"^- for the ability tests is 

* 

considerably below that usually cited in the liter.^iture . 

In examining the correlation for the same sex l^nd opnofj.ite 



J:>ox dizygotic twins for the Cooperative Primary Reading Test 
the same sex dizygotic twins have scores correlctting . (N-203J) 
while opposite sex twins have scores correlating, . 52/(N=I03) . 

/ ■ "''^ ... 

Ihe 3ame pattern is. found for the Comprehensive Test, of Basic 
Skills with same-sex dizygotic twins having scores corrteilating 
at .79 and opposite sex dizygotic twins having scbresV^ - . 

correlating at .69 (N=52) . For ability tests the pattetn is again 



found with samel sex dizygotic twins having an r of .85 (N'=45) 
and opposite sex dizygotic twins having an r of .75 (M=A3) . 
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• . ^ • CHAPTKR IV : . 

\ " Dispussloii !v . 

..- There has been geaeral consensus Chat cVfe Los Angeles 
Basin represents a socially mobile group and there is every > 
reason to boliev^^e "that this geographical area has less overt 
and Institutionalized prejudice /than' do many other areas of 
the countfy. It is therefore particularly distressing to 
find the disproportionate numb^er of minority group twins in 
(he lower socioeconomic status groups and tb find so very - 
few minority twins iri^the upper socioeconomic status group. 
In contrast there Vfere very few white twins in the lower 
socioeconomic "status group. It still appears if one wishes 
to be in the upper socioeconopic status gr^jp one had better 
pick white parents. 

^^^Lygj:.^ Ethnicity" and Socioe conomic Status 

In examined scores for the three sets of tests We find • 

that for every one of the tests thei^ vtex^ significant main 

effects for ethnicity with white twins, cohsistantly scoring 

higher than Spapish-surnamed twins who in tiirn scored higher ^ 

than black twins.. This was true formal! of the measures (The 

two achieyemfent measures and the ability measure) . It is also 

important to note that fo^ all of the white upper middle class,. 

group the scores tended to fall below the 50% the o'he would 

expect on the achievement tests. 

^ In examining the analysis of the - Cooperative Primary 

/ 

Reading Test for ethnicity and socioeconomic status the ranking 



of the groups is quit.e clear with the ordering being the unpcr 
middle class .white group scoring higher than the Spanish- surname 
middle class group, and the Spanish- surname middle" class group 
scoring higher than the black middle class group. This group/ 
had scores about as high as the white lower class group who ^ 

score higher than the Spanish- surname group who in turn scored 

:h ' ' 

higher than the -black group. The differences between the 

;>\ 

upper middle class (mean 49.01) and the lower socioeconomic 
class (mean 31.47)" is quite large. The difference between 
the average performance of the black group of twins ■ c^nd the 
Spanish-surnamed was not great; however, the difference between 
the white twins and the other two minority groups continued to 
be high. The Achievement Test data differed in no respect 
from any data that had been presented before. and it tends to 
reflect the general pattern that has been presented lii' the 
literature With socioeconomic status having a great impact on 
performance s,cores as does ethnic membership. ^ ... 

When we examine the scores for the Comprehensive Test of 
Basic Skills, there was a difference in the pattern for^^e 
mathematics and combined Comprehensive Test of Basic Skills- 
scores .- Ag^in the entire group tended to score somewhat below 
what would be expected (average 507o).. We find that for the 
reading .portion of this test, both ethnicity and socioeconomic 
status were Vsignif icant main effects and again the white twins 
tended to out-perform the Spanish-surnamed twins who in 6tJirn ^ 
out-perform • th'e black twins. However, when we look at the *■ 



difrerencG across socioeconomic fJtatus and ethnicity wo 
see that: the" white lower class twins had scores which, on 
the aver^jge. were higher than those of the Spanish-surname 
Vipper class and the black upper middle class group. 

On the test the diff^-!rences between the ethnic grouns 
were again quite, Ijjrge as were the differen.ces between the 
socioeconomic status groups. Again the reading tests reflect 
the, standard pattern that has been presented in the literature. 
Socioeconomic status had a great influence upon scores and 
the white group out-performed the black group. ^ 

Mathcmatic scores and composite s^core for the Comprehen- 
•sive Test of Basic Skills revealed a somewhat diffei^ent pattern. 
Again ethnicity Had a significant main effect with whi^te twins 
out -per forming black twins. However, the white, lower class 
twins scored above the black upper class twins on the mathematics 
scdre. The discrepancy between the black upper middle grouo 
and lower group is in the favor of the lower socioeconomic 
status group, although the difference was quite small and not 
significant. In examining the analysis for the composite 
scores of the Comprehensive Test of Basic Skills again there was 

significant ethnic main effect with the white twins scoring 
higher than the Spanish- sitrname twins and th^ white lower 
s'ocioeconomic class twins scoring higher ' th'an the upper middle 
black grpup ✓"VVgain the black lower socioeconomic status twins 
Uad somewhat higher score than those of the black upper middle 
socioeconomic status group and again this difference was not 
significant.. 
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III examining Table 9, the analysis of^'thc ability (conipositc) 
scores for all the ciii'fercnt; ethnic and socioeconomic sLalus 
group's wo again find (.he same pat.Cern. - The white twins scored' 
higher than did the Spanich- surname twins who scored hij>,her 
than the black twins within each socioeconomic status group 
with the order being white upper middle class. Soanish- surname 
upper middle class, black upper middle class., white lower class, 
Spanish-suj;-name lower class, black lower class. The differences 
on the ability tests tended to be much smaller both between the 
ethnicity group and socioeconomic st^itus group. Thus the pattern 
revealed by analysis of all of the three grbups of tests is the 
s;^ie that has been reported in the literature with strong effects 
lor both ethnic membership and socioeconomic status. 

For all of the achievement tests there was a strong effect 
for socioeconomic status and no effect for :iygosity. Monozygotic 
twins and dizygotic twins did not vary in any systematic way on 
the achievement tests. There was however, the now familar 

... I ' 

socioeconomic status group difference with the upoer class per- 

forming higher than the middle socioeconomic status class which 

performed higher than the lower socioeconomic status group. 

... ■ • "< * 

When we examine the scores on the ability test the pattern 

was somewhat different. Again socioeconomic status" had a main 

effect with the upper group . out-performing . the middle ^roup ' ■ 

out- performing the lower group. However, for each o?^tWe 

.sdciV) economic status groups the monozygotic twins tended to 

score higher on the intelli^enoe test than did the dizygotic 




twins. This difference being particularly apparent in (he 

upper socioeconomic stqCus group where the mean foi" the 

monozygotic twins was 123.95 and the mean for the dizygotic 

(wins was 113.12. (This difference is significant a( the 

.0^ level). There is as far as 1 know, no theoretical rational 

in (he literature tf) explain the observed difference. 

ilA'^L-i^i]' ^-ygos i ty 

Analysis of the scores by sex and zygosity revealed an 
interesting pattern with se'x being a significant main effect 
for all of the achievement scores (except the mathematic tests) 
with females having higher scores than males. For the ability 
tests the patte.rn was somewhat rever.sed as there was no signifi 
cant sex difference with males and females having approximately 
the same score. There was however, a significant effect for 
zygosity wi th ■ monozygo t ic twins having significantly liigher 
scores than dizygotic twins. 

The cinalysis of the scores by ethnicity and zygosity 
revealed a significant main effect for ethnicity for all of 
the achievement tests and no significant effect for zygosity. 
Onthe Cooperative Primary Reading Test the white twins 
(monozygotic and dizygotic) had higher scores than did the 
S'panj.sh--surname twins who -in turn had higher scores than the 
black twins.- The same pattern was/ fbund in thl? Comprehensive 
Test of Basic Skills scores with the white monozygotic and 
dizygotic twins having higher . scores than the Spanish-surname 
twins who in turn had higher scores bhan th^ black twins. 
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it is intcL-tifit.ing Lo note (hat ou( of the eighteen nosniblc 
hcri tilbilit.y ratio-y we wore able r.o cOtnput:e only fifteen. In 
two cases the cor\^.ations for the dizygotric twins were higher 
than those for the niono/ygo{.i c twins thus making an interoreta- 
l ion ot a heritability co-ef f iciently meaningless. (See Table 28). 
in one case, (the lower socioeconomic status white group) there 
was only one set of mono/.ygotic twins thus making any comparison 
-impossible. In addition, ttiere were two cases in which 
there were only two sets of twins in one of the groups (white 
lower socioeconomic status group) thus making the comparisons 
meaningless. We were therefore left: with fifteen comparisons, 
four of them on the ability tests. In. general , the A/ariation in h\^ 
was quite large. For the achi^e vement tests heritability ratios ' 
vary from a .03 to a high of .82 for the black group on the 
Comprehensive Test of Basic- Skills^ Both the highest and lowest 
heritability ratios were found within the black gr6up . (The .03 
on the Cooperative Primary Reading Test the lower socioeconomic - 
status black group and the .82 on the Comprehensive Test of 
Basic Skills found for the upper middle calss black group). This 
sample thus does not show the restriction of variahce^^^that has 
characterized other s^tudies having a. wide variety o.f heri^tability 
ratios. On the ability tests the black group tended to show 
the highest heritiability ratio for the upper middle group and 
the lowest for the Xower group! ,The number 'of tmns' inv.9l^ck y..^ 
in each of these sanrples was quite lov; and thtrefof e"- the^ve • - " 
rcvsulfcs must be looked at with 'some caution. The fAS;pitab{ iv^ 
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A !.epoat.ocl measurcy anal.ys|s of variance was done for eacli 
of (.he cases where iwins had recei ved Conns 1' and 2 of i.he 
same tost. The resul t Ing 'sample, was qu;i.Le small (abouL 37„) 
and may liherefore not be rep rese'At.a t: i. ve oi: ihe population. The 
results of these analyses are presented in Table 29. Overall 
gains in mean scores are indicated as positive mean differ- 
ences and losses are indicated a.'j negative' mean differences . "Ii 
There was no significant v^'icrease . o r decrease for anyv of' the 
tests and in some cases gains had been made. ' 

.Bearing in mind the iK)ssible nonrepresent^a tiveness of the 
sample, the results are interesting in view of the cumulative 
deficit hypothesis. For the small number of Black twins for 
whom repeated test scores were available there were' decreases 
in scores (on the average) from test time one to test time' 
two for the Cl'RT 12A, the CTBS Q Reading, the CTBS Q Math, and 
the CTBS R Read. However there were increases in scores on the 
average from time one to time two for the CPRT,23A at the CTBS 
R-Math tests . None of these changes were significant though 
the numbers involved were sometimes small. If there is . a 
cumulative deficit effect that occurs, the effect was not' 

demonstrated by the twins in tins san.plo ov'or a ono yonr ..chool 
period. 



\ 
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TABLE 29 



Test 
Fo rm 



Total 

Population 



by SES 

Upper Middle 

20W st;s 



By Ethnic 
Membership 



Repe/ited Measures Analysis of Variance 
CPRT 



12A 
Mean • N 
Dift 



23A 
Mean N 
Dif f 



B-Read 
Me an N 
Dif f 



Q-Math 
Mean N 
Diff 



9.37 38 9.53 17 -5.63 30 -4.17 23 



12.58 19 12'; 0 11 
6.16 19 5.0 6 



.25 ^ 12 
9.561; :18 



•1.00 
5.06 



5 
18 



Black 


-12 


.17 


6 


.3 


. 12 


8. 


-7 


.64 


.14 


-7 


.00 


11 


Spanish Surname 


15 


.82 


11 


8 


.0 


i 


-4 


.10 


10 


-1 


.44 


9 


White 


. 9 


.,75 


20 


16 


. 12 


8 


-3 , 


,50 


1% 


-lo 


.00 


1 


Zygosity 


























Mono 


20 , 


,64 


14 


-10 . 


.JOO 


5 


-2 , 


22 


9 


1. 


'66 


6 


Dizygotic 


2. 


,79 


24 


17. 


67 


12 


-7. 


10 


21 


-6. 


24 


17 



CTBS 

R-Read R-Math 

Mean N ^ Mean N 

Diff Diff 



-4. '34 73 


-1 


.76 


59 


-.79 19 


-3 


.57 


14 


-5': 59 54 


-1' 


."20 


45 


-4.55 38 




^ 

94 


34 


-3.52 27 




43 


, 21 


-7.25 4 


2 . 


00 


2- 



4.30 24 
4.33 49 



4.48 
- .,26 



21 

30 
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r<'-u los for HOC 1 oecononvic st atus iilso t onded ( o vary cons idtvrnh ly 
wirh a Low .05 t7) a high of .77. For the obiliLy test , hcri.ta- " 
hility ratios computed were cons .Iderably Lower. than tliose 
previously reported in literature and also tended to vary 
considerably. it is particularly important to note that this 
variability in the heritabi lity ratios does not co-exist with a 
restricted range of variance that has been given as an explanation 
in many previous studies. 

Univariet analysis for 1A9 twins for whom we have complete 
'data was dope. Significant main effect for ethnicity (eliminating 
socioeconomic status was fpund) . On the ability 'test the inter- 
action was ilso significant. , 

i 

Cone 1 us ions 

In general terms, what is meaningful about the results 
of this study? The study confirmed that extrapolating from 
heritability scores for one population to heritability scoy-es 
for another population , is an extremely risky t>usin^ss. As you 
wiil>iote from the various tests, heritability ratios varied 
with the tests used (note the differences both between the 
achievement tests and within the achievement test battery, 
the ability tests for each of the groups) . The general difference 
of't^T to fifteen points for the intelligence scores that has 
been reported between the black and white population seems 
in this study, to be as ascribable to socioeconomic st'at.us factot 
-as to ethnic membership. The nimiber of minority groijp; members 
in the lower socioeconomic status group would ten<j[ £o h±ap ^, 
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observed difference in fnvor of white groups. 

In an interesting article in Science, (1977y^M£W: rington ' 
pointed out that intelligence resets may be biased in favor of 
the majority groups in thc^ population and he concluded there 
is a test bias which is inversely pY-opor tional to the groups 
representation in the base population. Since minority groups 
were included, but did not form an equal proportion of the 
population tested in norming ability tests," the observed diffe 
ences in scores may be due to this systematic type, of bias. 
On the basis of this tudy, one caiV see it is dangerous to 
extrapolate from an overall population statistic )of .80 herita- 
bility (for the wh^ite middle class group) to any other ethnic 
group or socioeconomic status group. Even the white middle 
class group in this study did not tend to show the same high 
level of heritab'ility that has been cited in other stud^e^ • 
(having a high hei;i tabili ty .35),. Also note that ' the numbe^ o.f. 
white twins - was ^. numerous , monozygotic twin oairs numbering 
thirty and dizygotic twin pairs numbering forty seven. 

In a study of cross racially adopted children in the 
Minnesota area Scarr (1976)- found black children adopted into 
white middle calss home, tended to have intelligence quotient 
scotes' up to ten points higher than wou],d be predicted on the, 
basis of their own natural parent- ethnic and socioeconomic • 
stiitus ^ifoup: These c-hlldir^n thus , were c loser To' the white • " 
.average t,han to the black- average and Scarr concluded that 
blahk Children have-not b'een adequately tested on the . skills In 



/ 

(hell- areas of knowledge and that" the black populat.ion may 
^have a suppressive environment in reladonshlD to school tests 
and intelligence quotient, scores. ■ ^ 

It should be noted that knowing a persoiTs ethnic member- 
ship reduces your error in estimation of their intelligence 
quotient , score by only 61. This shows the inappropriateness 
of attempting to apply population statistics to -an individual. 
Ilcritability ratios show only the phenotypic estimate of 
IntelligetTce and not the underlying genetic ability for intelli- 
gence. It .is erroneous to assume that even if h^ was 1.0, tliere 
would be no environmental effect. As an example, consider the. 
situation c^ted by Lesser (1976). Mark IVain had said boys 
under twelve should be raised in a barrel and fed through a 
bunghole on the side. One could eas i ly imagine such a group of 
boys who would have the genetic variation of intelligence along 
the continuum of 40 to 100 intelligent quotient points. However 
•being raised in this re&.fericted environment with little stimula- 
tion, it is easy to see that the scores^^r all the boys would 
be clustered at' t^jhe low^r end of the ability continuum and sb.ow 
a phenotypic score \of approximately 40. Since there would be 

little variati-on ;among the scores due to environmen tal input , 

■ ^ ■ 'v' ■ . , " . " • 

it would be erroneously concluded that environment had no effect' 

^upon the scores . This .was obv.io.usly false . since , it was the ' 

en v i r 0 nni en t 1 w h i c h ^r o d u c e d this extreme e f f e c t . '"^ The > e t f ,e c t ' w d s 

so uniform and suppii^essive that at reduced al^^y.ari-a,bi'rity'.; ' 

M^hat Chen, is. the pihrpose , of ..dmnc studies' on heritabilitv • 



of Intel lec;tua I trails in the huinan population? To quote 
Scarr, (1977), one purpose is to gain a fuller understanding 
of human behavior; second purpose is to give us diagnostif; 
cluo^s and a respect individual differences; a third' is to 

, r 

examine implications for intervention systems with environmental 

implications, rather than laying a guilt trip upon lower socio- 

/' 

cconomi-c spatus families as to a lack of environmental stimula- 
tion or repressive environment. Emphasis should shift to more 
.specific effects such^is the effects of child abuse, hunger, 
number of siblings, etc., and it is important to determine which 
aspects of these are important. Recent woi^k by Zajonc (1976) 
would indicate that the number of prior siblings in the family h 
has a direct influence upon the intelligence scores of children 
in that family, so that in large families intelligent quotient 
scores tend to be somewhat lower than in Smaller families. 
Populati(^s within the l(^er socioeconomic class tend to have 

higher numbers of siblings than do those in the upper and middle 

\ 

socioeconomic^xclass . 

,. \ ■ 
Criticisms of ~ij>ie Study 

_,Des pit e the high, promise of the area, data were collected 

on comparably Jew sets twins - a to.tal of,l,2A8 twins. Data. 

.wert? not cq^pplete -:£or,<ill oi^.^hese twins for each of the tests. 

A<Tnore eompreheosiv.e st*,udy would have entailed examining the 

jiAiicrr high .-Rrhopl^ and., high' school population for whom there 

i^ cons Idetably grfea.ter body of information available. The 

Lq,s_ Angeles Unified School District testing programs has 



111 ci iicl a t: o d r c c onii^ e n d e d s c h o 1 a s t i c. a p p i t; u d e (: e s ( 's-'^i n 6 1 h , 7 (- h , 
and LOth grades. In 1.970-3 t.he Lorge-Thorndike was adminisLered 
Lo grades b and .12 in most of the school districts. Therefore, 
academic records for the children in the 1979 school year 
would conlaurmore data on ability tests as well. as on achieve- 
ment tcs t4 . ^ 

Another criticism that could be leveled at this" study was . 
use of zygosity as determined by parental information or the 
Nichols' scale. If zygosity had been determined by other than, 
blood smaples it would be advisable to offer this serv.i.ce to 
parents, in any future study. An additional recommendation would 
be-4a.iat parents be contacted initially requesting their per- 
mission to utilize scores for their children annonymous ly . 
Despite the small njaml2.|r of Oriental. American Indian, and other 
twins found in this sample, a larger sample reflecting the total 
school population might contain an adequate number of these twins 
to permit analysis. On the plus side, this study is one of the few 
that makes a comparison between groups other than black-white 
groups and it contains data for both achievement and ability 
tests . . ^ .. " : 

ThJi^study could and shpii^ld be continued. Data from the 
Stockton area should be analyzed. A repeated measure analysis 
of variances for tlie €PRT is in j)rogress and will become an 
addendvim to thiis report. ' ' ' ^ 

The -results of the- study vary strikingly^ from previous 
studx-^>of hei-ltabili,,ty but confirm the often reported ethnic 



and socioeconomic class difference in ach ieveinon (: and ahi.Lif.y 
scores. 'I'hc later f i.nd Lng , tiend?^ (o lend support to Lhe valid 
of the ^rnier finding that he ri Lab4^1 i Ly varies for each 
population according to Lhe measure used. 
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(2) The authors ^are grateful 'to the members of the' l.os Angeles 
City School Boa;:d (Dr. j\ilian Nava , Dr. RoberJ: Docter, . 
Dr. Donald Newman, Dr. J.C. Chambers^'' Dr. Georgia f'ardy, 
Mr. Richard Ferrero) for allowi.njj> the study. Dr. Willi 
Johnston, Su(3er in tendant of Schools and Mr. James Tayler 
'were most helpful in contacting the board. . •* 

.(3) Our thanks to Dr. William Carey, Superintendant of Schools 
in Stockton and Ms. Joanne Miller for their aid 

-■(4) Mr. Frank Jost and Dr. Robert SallancFer were of great help ' 
. in this area. ~ ' . ■' ' j 

(5) The use pfija computer" generated list of children having 
same last name, bi'rthdate, an.d home address has been 
^discussed. However this -information was not currently 
. " available in the district office, . ' 

(67 Tl-iis statement' was not. quite accurate. The black cand • ■ 
'white twin groups were proportional to "the number of ' persons 
■ of these groups in the^ district'. However ,. 'Or i-ental and 
Mexican American groups w,G^re under- r.epresented" in the twin 
sample , ' probably due to the, lower rate of fwining in these 
populations. ' ' 



(7) 'Statement-about the zy|;osity of twin se ts .v/as'^ supp lied by 
- ^ the schools when it was a paTt ^f their record.' In other 
cases , a • queyionaire -metho'd of determining; zygosity- was' 
Xised eithel- by twin parents or by the s'chool 'personnel to 
determine zygosity. The q.ues tionaire. which concerriecl 
•A ^ ' phyjilcal sdmitarity, was develop-ed by Nichols and .Byobro 

«=*-^ ^^(1966) and they " rep or ted that about 95% of^'all ca;3es canl 

be diagnc^sed^-by their rules' wi I'h greater ^thaiin 90-% accuracy.. 
. (See 'Appendix vC for copy^of the cjuestionaire) . T \ 

\ (8);. Siiockton data was .cbXlerfte^ but ha?' not been- analyzed due - 
, ; ' /to some problems in. prograifiing. " \ ' 
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(9) A rcpccited measure an^iLysi.s.of varia-nce has be'cn complcMetl 
nncl vvli l l ho appLMKlod . 
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CALIIDRNIA STATE UNIVERSITY* LOS ANC:BT:S 

^I.M SIAII UN!\ I Ksin PKIvr lUSANca I KSl AI IK >kNIA^\UV. >' 
,r 'f'O: Administrators of ElemeiT^iry Schools March 5, 1975 





FROM 



Dr. Patricia M. Hodges, Profcssox" 
Department of Psychology - 



SlTlKn-CT: STUDY OF TWINS SPONSORED- BY THE SPFNCFR FOUNDATION ^, • 

Tlic I.os Angeles Unified Scjiool District has been asked to partici- 
pate in . a study of all twins (identical and fraternal) enrolled in 
the 436 Elementary schools in grades 2 to 6. This "study has been 
approved by the District Committee on Research Studies; and the 
Board of Education has taken action whic^-will permit the school 
district to accept a portion of a grant frbm the Spencer Founda tlc?<-i 
supporting this research. As in all', research studies of this 
nature, school participation is volunt ary. All schools and_ par 
ticipants are anonymous. 



The purpose of this sEudy is to investigate the re la t ife^rs^ip be- 
tween heritability and environment as they relate to intelligence, 
CurreKtly, som6 major figures in the area have stated thajt the 
greatei\ portion of intelligence is, de termined by genetic facto^rs 
(80%) ah.d that eny ironmental factors have much less -influence (20%) 
Recent w6rk has led us to -conclude that this figure ' underef^^^mates 



.^1 

the influence of t,he environment. 



This study is a'-lreplication of the Scarr-Sa lapatek study conducted , 
in the Philadelphia public schools . - The gcarr-Salapa tek study was 
\ the only one which has pr-oduced evidencqtp. to contrast with the re- 
search of Arthur Jen^ten (University of California, Berkeley) and . 
William Shockley (Stanford University). This proposed study has \ 
••\^\jor significance to the research commtK^ity in that 'no twin data \ 
have been reported for some of the population^ that will be studied.' 

■■ ■ • . •■' • '. ■ \ 

Pupil information will be gathered from each pupil's Cumulative 
record using a form which v/ill be provided by th6 researchers v 
Principals ^may. wish to have.^ only the school's clerical staff search 
the records for, the data. fl^i^ data is .to be colleW:ed anonymously, 
and thus each individual chil^ is protected. The Spencer Foundation 
is prepared to reimburse the st^hool clerical staff on an overtime . 
basis for time sper?t in obtaini\ig , thi s data." Necessary materials 
for. this .^tudy are schedu 1-0(3 to ^^rrive in the schools the' week of 
March 31 , 1975 . 




• Your participation is 6ntire4y \/olDntary. " We hope that 'you will 
\cohsi^er the subject- matter of sufficient impoi^tance t© warrant 
Your s'qpport and active participation. Questions regarding this 
t^in study should be directed to Dr; Patricia Hodges, 224-3841. 

PleaXe 'return the enclosed form iii^Nthe pre-addressed envelope by 
i>^D^V MARCH "17, 19.7 5. , ' . . . .. - 
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CALIFORNIA STATE UNIVERSITY* LOS ANGELES 

5IMSIAIT KSin OKWl I OS AMll.l.l AI.IIORNIA^HWl! ' 



TO : 
FROM 



Administrators of Eienientory Schools 

Dr. Patricia M. Hodges 
Departjiient of Psydhology 



SUHJLXT: S^'^fDY 0)f TWINS SI^NSORED BY THE SPENCER ' FOUNDATI ON 



LJ ^ will participate in this study 



here are no tvvins enrolled in- this school.' 
(_] I do not wish to participate in this study. ' 



( _) Check here- if you need additional information prior to 
. making a decision. 



If you. are participating in this study, please indicate how 
-many sets of twins ar^ enrolled in your . school. 

sets of twins 



Principal's Signat\5l>^ 

Date , , 



School 



Area 



•90 K . 




# 

V 

• 



4 





APPl'NDIX B 



t a C o 1 1 e c t' i o n Yo r ni s 




PLEASE Fin. IN THE ,OATA SHEE-TS"AS ACGURAYElV AS .POSSI BLE . USE THE LETTER 



6f--:nG0srrY. (identical or non-identical twins^^ us,e a ''?"t--.use the letter 



•'W TO IMUICATL A MALE TWIN ANd" 1 HE ' LE-TTER "F" TO INDICATE" A FEMAli:.;TW!N. 



/(I) 'AMI R-! CAN INDIAN 

'(?) IMACK 

(3) ORIENTAL 

(,4) SI'ANISH SURNAME .. 

.(5) EltviPINO 8. ilTHLR' MINORITIES ! ' 

(b) WHlTC (OTin-R THAN SPANISH SURNAME) 



PLEASE LIS! TWIN SETS STARTING WITH LOWf:ST GRADE FIrST. TEST DATES ARE 
.LISUD IN- A MOST RECENT TO MOST DISTANT ORDER. THUS FOR YOUNGER PUPRS- 




yiL..l!.IX„f ilLiJ^W IN 



IT WILL BE NECESSARY TO ^USE ONteY THE F IRST ".^SHEETS . PLEASE GIVE RAW StORES 



NOT PERCENTILES FOR ALL TESTS:" 



'Fpr axample : Data recorded in the cummul ati ye 'f i le, for the 
Cooperative P'rimary Reading' Test in 1973 for a student would 
road: 23ARS13. This Rteans Tonn 23A, Reading Score 13. The 
13 would, be recorded on the Data Sheet under 1973 Group Test 
Reading-. " . ' ' . • " . . ^ 



INDIViDUyM: INTELLIGENCE TEST SCORED SHOULD BE ENTERED ON THE LAST PAGE'. 




SIDE ANb GIVE tHE NAME OF' THE TE^st AND THE SCORES.', ■ \- • .' 



V 



The PRINC.IPAL.MUST CHECK ONE OF THE BOXEs'oN THE LAST SHEET AND SIGN HI^ 



OR HER HAMEJ 



THANK YOU FOR ALL YOUR 




OtMOGRARHIC INFORMATION 



Twin 

SETS 



2 A 

2B 



' 3LV- 



61RTI1 DATC 



Day ' I'to . 



ir. 



. P. AX.A,>.__S.M._L,E. 1 .a FOR T W I N ^ T>U D Y 

1974-75 GROUP TESTS'' 

' f RANSFERPXD 



PAGE 



1 "OF 8 PA 



its 



2T 'M-F 
1 



.4A 



-5A 
5B 



.„_6A. 
6B 

:.. . 7A 

8B 



. '-..lOA.. 
_ lOB. 

a lA- 
IIB 

..12 A 
,128 

J3A 

14A. 
id' 1B 

ERIC . 
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TWINS 



—rf- 



FROM 



'TRANSTt-.Ri fJARir"T)r"lW 
QATt 



GRADr at; 

TI.MC OF 
TEST(«NG 



REAiT 




MAT:H 



C 

- H 



LANG 



— - / 



APPKNOTX C 



'['he Nichols & BilbVo Ques tionalre 



9S 



CALIIORNIA STATE UNIVERSHY* IDS ANGHLES .<^^'^^Vx 



IM SIAI! UN!\ ! KSII^ l)K!\ I U >^ .-\N( ,1 I I S UAI 111 >KNl\ -WX^. , ^^^tv^""' 



May :i.2, .1.9 71; ^ ' 



DcvM" Pr .itic-ipa.l ; 

U'e want , to Lakft-t h.i s oppo.i' tun Uy to thank you fo.r your partic i- 
pat.ioii .111 the .rosearcli study of twins conducted in the :i.,os 
Ancjeloy Un i f i od Schoo 1 District. Many of the pup.i ,1 data ro.L-ms 
wore roturnod without indicating whether the twins are .fdontical 
or iTon-identical ; therefore, we are asking your coope.ra t.i on .in 
determining this informatipn. 

'I^vo suggested methods for determining this infomat ion are: 
M. 'r^^ve^ajjic^. ask "the parent if the twiits are identical. 



Ask the^s^^hool nurse to complete the form after examining. 



') . 

the twins, "n \ 



The form containing bh\ suggested questions is enclosed. "Please 
indicate on-this forni^ tK^ method by^whicli this data was collected.. 

Thank you for your cooperation in this research stiidv/-. We will 
appreciate your returning this form in the pre-addre^sed envelope. 



if 



\ 



I 

/ 



- L\nclosure 



Sincerely , . \ 



Patricia. M. Jlodges, Ph.D 
Associate Professor^ ^ 
Depa r tmen t of Ps yqho logy 
Telephone : 224-3^10 ^ 



Do tho twj.tif; hnvo-hair tlirit is 
d Is I i^uM iy "clirVorotvl in ro'Lor? Y fl _ 

Do 'tho tv/iiiH }\avo hnlri Diial' i« 

clifj t inct.ly dififorent in oiirlinenrj? Y N 

55:iif;ht:iy" " ^ " v'^ .1;""" 

• jT 

Do thf^ tv/inn have hair that is 

-d.'.;-ti !\ctly different \\\ toxturo? Y N_ 

s:i i,";ht:!y ^ ^l 

'Co tho twins have 

dictinc'tly different eye color? Y -J N 

sixightl-y " ■ " "' Y U 

Do the tvfint^ havo a*^^ ' , \ 

height clirrerence of .3 ii^chej^ or more? Y _ N ; ' 

Do the twins differ in weighty by poimdf-^ or more? 



Do yo;u * f roquentlv mistake tho twins for one another? 

• ^ ' ■ ; ■ . . • ■ ■ I 

Pa cAosio friends^ frequently .mist;dve the twins for one 
anpt;-\er? ^ Y N ^ , ' - ^ 

Knvo the twinp commented that the .t>arentr^; frequently^ 
mir- ;:ake tht^n for one another? V _ _ 



n 



/ 




/ 
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Letter To The Principal In Regard 
To Contacting Twin Parents 



1 f 



3' 



> 



CALIIORNlA STArE UNIVERSITY |U)SANGHLES 



>! -1 s 1 \| ^ I •.\|\ f'OM 1\ PKIV't. li )S .WX TAI \h ^K,\'L\ ^^tXW; 

f' 



Septe^nber 22, 1975 




Dear Ptincit)al and Sfcaff: ; 

As you^ may remember, we conducted. a study of all twins ertr^yied In the ' 
Los Angeles Cit;y Unified School Districts in grades 2 to 6/ llie study 
was approved. by the Disti^ict Committee on Research StudieJ^Z E^ch par- 
^ ticipating school was to beteimbursed.for time spent' iq/^btaining the, 

data. Th« amount that each school would receive was det^X"iined by the 
business office of the Los Angeles City School- District ;yfco be $5.00 per 
twin set. If you h^ve not already received this mon6y^/you should 
receive it soon. 

Since we used census ttact data for thfe sohopl di'stric/t to assign socio- 
economic status, we have run into a problem. We appa/lcpntly have only 11 
sets of white twins who attend school in below average socio-economic 
class areas. If this is not correct, a biased samplfe would res.ult. .For 
. this reason, we now have to cofitact individual home* of twins and aSk 
the occupation and number of .years of schooling* fotf the parents. Uqder 
'the Family Educational Ri^ghts and Privacy Act;of ,1,©74 (identified as 
PL-93-380 and amended by PL-93-568), directory ln|orniatipri for the di/-. 
^ ^ trict may^ be released ^fter the District ha? publicly i"aentified the cate- 
gories of such information and provided the' pareift with a reasonable oppor 
tunity to reply. The Dtsti^ict has recortufterided (but not required) that 
each school have s)^h a directory list.' (See th)b form from District Super 
intendent Taylor' Office.) This form is reproduced on, the . reverse side 
.of this letter. Since the District'has indicated that such iriformation 
is to be available to the public, w€ would appreciate " ypur giving us the 
following information for each twin set: Parents' name', a.ddress and tele- 
phone number. 

If you have any qu^stiops about this, please Call m€? (224-3810) or ask 
the District Office. / . . • ,j 

We would apprecla^ your filling in the encl6sed form at your efirliest con- 
venience and assure you that all dat'a we^iboUect is confidential and is 
repo;fted anonjnmoujly • i • 

Sincerely, 




Patricia M. Hodges, Ph. D, 
Associate Professor 
Departmet^t of Psychology 
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'APPENDIX E 



Letters Sent To Parents 



.•^( 




1 00 



. / 

/ ■ 



/ 



/ ■ 



Date 



Dear: Parent i 




1 am . currently engaged in. a stu/fy of twins and^. I w.ould like to 
obtain some information. about yyour. twins. The purpose of the 
studV IS to demonstrate that/the he.ritability of intelligence 
yarijs m different pppulatlons. Currently, some major figures 
in the area have stated t/at the .greater portion of intelligence 
IS determined by genet i/f actors - (80?^) and that environmental 
factors have much lesi/ influence (.20?^). Recent work has lead 
us to conclude that this figure underestimates the influence of 

o^der to support this view, it is n^essary 
Jcords for twins and I am asking your aid in 
Please fill in the enclosed postcard which 
^ your twins .are identical or non- identical 
decided. If , you do not know, would you please 
Questions on- the card, 



the eiwdronment. 
to examine school 
obtainii^g this da;Ca 
asks if you knov^if 
and how this w 
answer this tw 



■"^ank you 
signif ic; 
argument 
caused 
have 




r your help in this study ^ 
in that the 80?^ figure is 
hat differences in IQ scores 



This study major 
used to support the 
in' racial groups are 



genetic factors and that environmental depriviations ^ 
- effect. 



Sincerely, 



Patricia M. , Hodges 
Associate Professor, 
Department of Psycholpgy 
California State UnivVrsl^ty, I^.A';' 



\ 




■ \ ■ .■ 



. \ 



1) 

2) 



7.. 



Do you frequently mistake the twins for one another? 

Do the twins report that the parents frequently mistake^ 
them for one another? ' 



3) Do' the twins h^ve a:'" 

Height difference of 3 inches ^r jnore? ^ 
Ho4gJht differen<^ of 1-1/2 inches or mcj*:e? 

4) DO the twins differ in weight by 15 pounds or more' 

5) Do .the twins have: . 
Distincely different dy.e color? 
Slightly different eye color? ^ 

6) Do the twins have hair that is> 
Distinctly different in color? J - 

J slightly different in color? \ , ' ' 

■ * ■ 

7) Do the twins have hair that is: - 

Distinctly different in curiin^ss? 
Slightly different in curliness? 

8) Do the twins have hair that is: 
Distinctly dif fd^ent in texture? 
Slightly dif fe^rent in texture^ 





N 


Y 


•N 


y" 




Y 


N 



Y 

y' 



Y 

Y" 



Y 

Y" 



N__ 
N , 



N 



N_ 

.N' 



N 



Birth* Date of twins: 
Grade of each twin: 
School: , 



Parent response if contacted: Twins are identical 

^ Twins nonidentical 



APPENDIX F 



Description Of The Achievement Tests 



\ 



f03 



''SO-. 



Cooperative Primar;^ 
Reading Test (CPRT). 





Form 


12A • 


Mean 


24, 


;S 


SD 


9.1 




^ ^ . • Form 


23A 


Kean 


27. 


.r 


SD 


9.5, 


« 


Form 


23B 


Mean 


36. 


1 ^ 


sa 


8.6 



Scores for the Comprehensive Test of Basic Skilis (CTBS) ar^ 
all reported in percentile ranks. • " 



